Historic,  Archive  Document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


6 

Vol.  VIII. 


JULY,  1902. 


No.  10. 


J* 

 .  ,  ,  _^ 

^^^^^^ 

A  MONXHL.V  MAGAXIN&^  DBrVOT&O  TO 

^       AciRiouLjrui^A.iw  EoucAnrioN. 


lO  Cent»  per  Copy. 


so  Cents  per  Year 


Ohio  ' 

State 


COLUMBUS,  OHIO 


Six  Colle§:es: 


AGRICULTURE  AND  DOMESTIC  SCIENCE 
Thomas  F.  Hunt,!n,  S.,  Dean 

ARTS,  PHILOSOPHY  AND  SCIENCE 
Joseph  y.  Denney,  A.  B.,  Dean 


ENGINEERING 
i  Edward  Orton,  Jr.,  E.  fl.,  Dean 

'>  LAW 

William  F.  Hunter,  Dean 


PHARMACY 

George  B.  Kauffman,  B.  Sc.,  Dean 

VETERINARY  MEDICINE 
David  S.  White,  D.  V.  H.,  Dean 


William  Oxiey  Thompson,  L  L.  D.,  D.  D, 

PRESIDENT 


^   i^rttbiucn  I  ■   A 


Advertisements. 


Advertisements. 


This  space  belongs 

to  the 
Ag^ricultural  College 
of  Utah 


Opto  (Ulei>tcaf  QXnivmit^. 

DEPARTMENTS  OF  MEDICINE,  DENTISTRY  AND  PHARMACY. 

Four  years  graded  course  in  Medicine,  three  in  Dentistry,  and  two  in  Pharmacy 

Annual  Sessions,  seven  months. 

Jill  instruction,  except  clinical  by  the  recitation  plan. 

students  graded  on  their  daily  recitations  and  term  examinations.  I^arge  class  rooms 
designed  for  the  recitation  system.  I^aboratories  are  large,  well  lighted,  and  equipped 
with  modern  apparatus.  Abundant  clinical  facilities  in  both  Medical  and  Dental  Depart- 
ments   CONSIDERING  SUPERIOR  ADVANTAGES  FEES  ARE  LOW. 

Sessions  for  1901=1902. 
Begin  Wednesday,  Sept.  11,  1901. 

For  Catalogue  and  Other  Information,  Address: 
GEORGE  M.  WATERS,  A.  M.,  M.  D.,  Dean,  Medical  Department. 

Iv.  P.  BETHEL  D.  D.  S.,  Dean,  Dental  Department. 

GEO.  H.  MATSON,  Jr.,  G.  Ph.,  Dean,  Pharmacy  Department 

OHIO  MEDICAL  UNIVERSITY, 

TOO-716  North  Park  Street,  COLUMBUS,  OHIO. 


ADVERTISE:^iEXTS. 


1X#^ ^  4  4  C^<«  «  From  Ocean  to  Ocean  with 

Harvesting     success     Deering  Ha^rvesters.... 
THE  DEERING  LINE  OF  LIGHT  DRAFT  IDtALS 

Is  recognized  as  the  embodiment  of  the  best  and  most  advanced  ideas  in  harvester  construction. 

It  is  an  invariable  rule  that  where  a  Deeringr  machine  is  one*-  ubed  it  is  permanently  installed  with 
the  regular  farm  equipment.  Generation  after  generation  have  used  Deering  Harvesters  without 
departure  from  their  allegiance  to  the  products  of  the  big  Deering  works,  the  largest  harvester  plant  in 
the  world.    It  requires  genuine  merit  to  win  such  recognition. 


t  DEERING  HARVESTER  CO.,  Chicago,  U.  S.  A.  I 


WORLD'S  GREATEST  MANUFACTURERS  OF  BINDERS.  HEADERS.  MOWERS.  REAPERS, 
CORN  BINDERS,  CORN  SHOCKERS,  HUSKERS  AND  SHREDDERS,  RAKE,  TWINE  AND  OIL. 


I 


The  Leading  Dairy  Feeds 

Are  made  from  corn — the  hard,  flinty,  glutinous  part  of  the  corn 
kernel — that  part  containing  the  milk  producing-  material. 

FANCY  CORN  BRAN, 
GLUTEN  FEED, 
CHICAGO  GLUTEN  MEAL, 
GERM  OIL  MEAL 

Are  the  cheapest  sources  of  digestible  Protain  on  the  market. 

Any  dairyman  who  has  given  these  products  a  trial  will  tell  you 
his  cows  increased  their  flow  of  milk  from  20  to  30  per  cent.  Be- 
sides they  keep  cows  in  better  condition,  and  this  you  know  acts 
directly  on  the  quality  of  the  milk. 

Samples  and  circulars  sent  free.    Address,  Dept.  O.  S. 

The  Glucose  Sugar  Refining  Co. 

THE  ROOKERY,  CHICAGO. 


HON.  JAMES  I.  WILSON, 
Secretary  of  Ag-riculture, 
Washington,  D.  G. 


THE  HGRIDULTURHL  STUDENT. 


Vol..  VIII.  Ohio  State  University,  Coi^umbus,  Jdi,y,  1902.  No.  10. 


TERMS  OF  SUBSCRIPTION: 

One  Year   $0.50 

One-half  Year  30 

PUBLISHED  MONTHLY  BY 

THE  AGRICULTURAL  STUDENT 

PUBLISHING  COMPANY. 

While  this  magazine  is  published  'with  the  approval  of  the 
Vresident  of  the  University  and  the  Officers  of  the  College  of 
e4gricalture  and  Domestic  Science,  the  editors  are  responsible 
for  the  statements  in  all  unsigned  articles. 

M.  F.  MILLER.  Editor 

VERNON  H.  DAVIS  Business  Manager 

cAddress  all  communications  to  the  'Business  ^Hanager, 
c4gricultural  Student,  Columbus,  Ohio. 

staff: 

T.  L.  WHEELER.                               E.  D.  COBERLY, 
C.  A.  McCLELLAr^D,                         C.  H-  SATER, 
LUCY  B.  CLAWSON. 

Entered  at  the  Post-Office,  Columbus,  Ohio,  as  second-class 
matter. 

CONTENTS 


Editorial  Chat   181 

News  Items   182 

National  Convention  of  Alpha 
Zeta  Fraternity   184 

The  Graduate  School  in  Agricul- 
ture  184 

Objects  and  Aims  of  the  Graduate 
School  of  Agriculture   189 

United  States  Department  of  Ag- 
riculture   194 

The  American  System  of  Agri- 
cultural Education  and  Re- 
search  198 

The  Science  of  Agriculture   203 

Educational  Values  of  Course  in 
Agriculture   213 

Dairy  Work  in  the  Summer 
School   216 


EDITORIAI.  CHAT. 


The  editor's  corner  must  necessarily 
be  very  much  restricted  this  issue;  first, 
because  the  editor  is  now  busily  en- 
gaged in  mapping  the  soils  of  Colorado, 
and  again  the  large  amount  of  news  con- 
nected with  the  Graduate  School  makes 
it  unwise  for  the  substitute  editor  to  oc- 
cupy space  with  an}'thing  he  might  pre- 
sume to  say. 

This  number  of  The  Student  has 
been  materially  enlarged  and  devoted 
entirely  to  the  Graduate  School.  It  has 
been  our  endeavor  as  far  as  possible  to 
give  the  inaugural  addresses  and  the 
Saturday  conferences  as  fully  as  space 
would  permit ;  also  a  complete  list  of  the 
matriculated  students,  with  their  de- 
grees, titles  and  present  addresses. 
Items  of  news  directly  connected  with 
the  school  are  also  given,  thus  making 
the  number  a  souvenir  of  the  first  ses- 
sion of  the  Graduate  School.  The 
Studext  deems  it  an  honor  to  be  thus 
closely  connected  with  this  new  en- 
deavor in  agricultural  education,  and  ex- 
tend our  congratulations  to  the  origina- 
tors and  promoters  of  the  scheme  upon 
the  marked  success  of  the  initial  ef¥ort 
in  this  direction. 
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It  is  not  necessary  for  us  to  say  much 
of  the  objects  and  aims  of  the  Graduate 
School  of  Agricuhure.  These  will  be 
found  in  other  columns  of  this  issue. 

Seventy-five  students  were  reg-istered 
from  thirty  states  and  territories,  the 
District  of  Columbus,  and  Canada. 
Many  of  these  students  are  men  of  ma- 
ture years  who  have  had  wide  experi- 
ences and  the  school  has  af¥orded  them  a 
splendid  opportunity  not  only  to  widen 
their  field  of  knowledge,  but  to  get  to- 
gether and  compare  results  of  past,  and 
plans  for  future  work.  A  smaller  num- 
ber of  the  students  are  recent  graduates 
who  expect  to  follow  college  and  station 
work.  And  what  an  inspiration  and  help 
it  has  been  to  them  to  meet  in  a  personal 
way  the  leaders  in  thought  along  agri- 
cultural educational  lines.  The  field 
for  future  work  looks  wider  and  more  in- 
viting to  the  earnest  and  enthusiastic 
beginner  than  ever  before.  Again,  a  still 
smaller  number  of  the  students  are  prac- 
tical farmers,  who  left  their  farms  and 
came  here  that  they  might  learn  more 
of  their  profession.  In  many  ways  this 
is  one  of  the  most  pleasing  features  of 
the  attendance,  for  it  shows  an  interest 
upon  the  part  of  the  farmer  and  will  re- 
move any  doubt  (still  in  the  minds  of 
many  farmers),  as  to  the  earnestness  and 
sincerity  of  the  efforts  of  scientific  men 
in  behalf  of  the  farmer. 

We  cannot  refrain  from  calling  atten- 
tion, to  the  corps  of  instructors,  com- 
posed of  some  thirty-six  of  the  recog- 
nized leaders  in  their  special  lines  of 
work  the  world  over.  Every  one  ac- 
quainted with  what  has  been  done  in  ag- 
ricultural education  knows  their  names 
as  household  words.  The  managers  of 
the  school  are  certainly  to  be  congratu- 
lated upon  the  securing  of  such  a  splen- 
did corps  of  instructors. 

While  this  session  was  simply  an  ex- 
periment, if  the  united  opinion  of  every 
member  of  the  faculty  and  student  body 


counts  for  anything,  the  Graduate 
School  will  be  a  permanent  thing  from 
this  time  on. 


We  have  been  very  much  disappoint- 
ed in  not  being  able  to  give  President 
White's  address  delivered  at  the  inaug- 
ural exercises,  and  also  an  article  on 
"Mendell's  Law,"  by  Prof.  Webber. 
Both  of  these  were  promised  us,  but  at 
the  time  of  going  to  press  neither  paper 
has  been  received. 


News  Items. 


Upon  invitation  by  Prof.  Lazenby  the 
teachers  and  investigators  in  horticulture 
held  an  interesting  conference  in  Hor- 
ticultural Hall,  Friday  evening,  July  18. 
The  courses  of  study  in  the  horticultural 
department  of  various  colleges  and  uni- 
versities were  considered  and  experi- 
ment station  work  was  discussed.  Prof. 
W.  M.  Munson,  of  Maine,  acted  as 
chairman. 

Representatives  were  present  from 
Maine,  Vermont,  Rhode  Island,  New 
York,  Ohio,  Michigan,  Missouri,  Ala- 
bama, Georgia,  Mississippi,  and  Utah. 


The  work  in  the  courses  of  Zootechny 
and  Dairying  was  made  eminently  prac- 
tical and  more  instructive  by  actual 
demonstrations  with  living  animals. 
These  the  breeders  of  the  state  very  gen- 
erously furnished.  Specimens  of  the 
various  breeds  were  received  as  follows : 

Short  horn  cattle,  from  Arthur  H. 
Jones,  Delaware,  O. 

Aberdeen  Angus  cattle,  D.  Bradfute  & 
Son,  Xenia,  O. 

Holstein  Friesian  cattle,  W.  B.  Smith 
&  Sons,  Columbus,  O. 

Cotswold  sheep,  D.  B.  Watt,  Xenia,  O. 

Hampshire  sheep,  D.  H.  Cherry, 
Xenia,  O. 
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Cheviott  sheep,  Ed.  S.  Foutz,  Xenia, 

O. 

^Merino  sheep,  R.  D.  WilHamson, 
Xenia,  O. 

French  coach  and  draft  horses,  ^Ic- 
Laiighhn  Bros.,  Cokimbus,  O. 

The  college  herd  was  also  drawn  upon 
heavily  in  the  work  in  dairying  and  swine 
judging. 

A  large  number  of  the  students  visited 
the  Holstein  Friesian  herd  of  W.  B. 
Smith  &  Sons,  at  the  State  Hospital,  Sat- 
urday, July  19.  Every  one  was  well 
pleased  with  ^Ir.  Smith's  herd  and  pro- 
nounced it  one  of  the  best  of  its  kind  they 
had  ever  seen. 

An  excursion  took  a  large  number  of 
the  students  to  Delaware  Saturday,  July 
26,  to  visit  the  red  polled  herd  of  ^Ir. 
Hdl  and  the  short-horn  herd  of  Mr. 
Jones,  of  that  place.  Those  interested  in 
horticulture  visited  the  orchards  of  Air. 
F.  P.  A'ergon,  one  of  the  most  successful 
orchardists  in  central  Ohio. 


^Monday  evening,  July  T,  an  informal 
reception  was  given  at  the  Gieat  South- 
ern Hotel,  from  half-past  four  to  six,  in 
honor  of  Secretary  \Mlson,  of  Washing- 
ton, D.  C. ;  Colonel  Liggett,  of  ]\Iinne- 
sota;  Dr.  True,  of  A\'ashington,  D.  C, 
and  President  \Miite,  of  Georgia.  Aft- 
erwards a  complimentary  dinner  was 
given  these  gentlemen  in  the  private 
dining  room  of  the  hotel,  over  thirty  per- 
sons being  present.  After  dinner  the 
party  immediately  repaired  to  the  in- 
augural exercises  at  the  University 
Chapel. 

The  alumni  of  the  Agricultural  Col- 
lege of  the  University  gave  an  informal 
reception  to  the  instructors,  students  and 
friends  of  the  Graduate  School,  Thurs- 
day evening.  July  10.  in  Towrishend 
Hall.  About  one  hundred  people  were 
present  and  thirty  states,  the  District  of 
Columbia  and  Canada  were  represented. 


This  was  the  first  opportunity  visitors 
had  had  of  meeting  those  who  were  to 
be  their  fellow  students  for  the  comins: 
three  weeks.  A  slip  of  paper  was  pinned 
on  each  person,  \yith  their  name  and 
state.  Thus  the  formality  of  an  intro- 
duction was  made  unnecessary,  and 
every  one  was  enabled  to  become  easily 
and  quickly  acquainted. 

Saturday,  July  12,  about  thirty  mem- 
bers of  the  school,  accompanied  by  Prof. 
Lazenby,  visited  the  Livingston's  trial 
gardens,  just  west  of  the  L^niversity 
grounds.  The  Livingston  Co.  kindly 
provided  wagons  to  ferry  the  party 
across  the  river  opposite  the  L'niversity, 
but  the  water  was  beyond  the  depth  of 
the  horses  and  the  entire  party  was 
forced  to  walk  to  the  bridge.  ]\Iuch  was 
learned  of  the  seedsmen's  methods  of 
originating  and  trying  new  varieties,  and 
after  a  pleasant  trip  over  the  farm  the 
party  was  returned  to  the  city  by  the 
company. 

On  Friday.  July  IS,  about  twenty 
members  of  the  Graduate  School,  under 
leadership  of  Prof.  Whitney,  Chief  of 
Division  of  Soils,  L^.  S.  Department  of 
Agr.,  and  W.  T.  Carter,  B.  S.,  Assistant 
in  Soil  Survey,  took  a  trip  east  of  Co- 
lumbus to  go  over  some  of  the  ground 
covered  by  the  Soil  Survey  in  this  re- 
gion. Prof,  ^^^hitney  pointed  out  to  the 
class  the  ]\Iiami  gravelly  loam,  ]\Iiami 
clay  loam  and  the  Aliami  black  clay 
loam  and  discussed  their  special  adapta- 
tion to  various  crops. 

Owing  to  the  lack  of  time  and  unfa- 
vorable weather,  the  trip  was  shortened 
somewhat,  the  intention  being  to  go 
over  also  the  ]\Iiami  loam  and  Miami 
sandy  loam. 

Thursday  evening,  July  17,  Prof,  and 
]\Irs.  Hunt  gave  a  delightful  informal  re- 
ception, from  8  to  10,  to  all  persons  con- 
nected with  the  summer  school  and  their 
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friends,  at  their  beautiful  home  on 
Tenth  avenue. 

About  one  hundred  people  called  dur- 
ing- the  evening,  including  practically 
the  entire  instructional  and  student  body 
connected  with  the  summer  school,  to- 
gether with  many  University  people  who 
were  still  in  the  city.  Punch  and  ices 
were  served  on  the  spacious  lawn  and  the 
evening  passed  pleasantly  and  all  too 
quickly.  The  party  broke  up  with  best 
wishes  for  a  continuous  prosperous 
career  for  Professor  Hunt  and  his  ami- 
able wife. 


Friday  evening,  July  25,  the  young 
men  of  the  Graduate  School  gave  an  in- 
formal reception  and  dance  in  Town- 
shend  Hall.  A  large  number  of  the  fac- 
ulty and  students  were  present,  and  the 
af¥air  was  in  every  way  a  pleasant  and 
fitting  close  to  the  social  events  attend- 
ing the  summer  school.  In  spite  of  the 
warm  weather  quite  a  number  indulged 
in  dancing  until  the  lights  went  out.  The 
various  persons  of  the  party  then  wend- 
ed their  different  ways  homeward  more 
glad  than  ever  that  they  had  attended 
the  Summer  School  in  Agriculture. 


National  Convention  of  Alpha  Zeta 
Fraternity. 


The  first  national  convention  of  Alpha 
Zeta  Fraternity  was  held  July  15,  1902, 
in  Lynden  Hall. 

Delegates  from  four  chapters  were 
present  as  follows : 

From  Ohio  State  University,  H.  G. 
Beale  and  C.  C.  Hatfield ;  from  Univer- 
sity of  Illinois,  Coates  P.  Bull  and  S.  J. 
Haight,  Jr. ;  from  Cornell  University, 
W.  I.  Thomson,  and  C.  K.  McClelland; 
Pennsylvania  State  College  had  no  ofB- 
cial  delegates,  although  Prof.  Hayward 
and  Dr.  Armsby  were  both  present,  as 
members  of  that  chapter. 


Monday  evening  the  local  chapter 
gave  a  smoker  to  the  visiting  delegates 
at  the  fraternity  hall,  and  the  evening 
was  pleasantly  and  profitably  passed  in 
getting  acquainted  and  talking  over  the 
condition  of  the  various  colleges  repre- 
sented. Tuesday  was  devoted  entirely 
to  the  business  of  the  convention,  and 
Tuesday  evening  the  general  fraternity 
gave  a  banquet  to  the  visiting  delegates 
and  members  at  the  Great  Southern 
Hotel. 

After  a  sumptuous  repast  the  toast- 
master.  Worthy  Grand  Counselor  Cun- 
ningham, called  for  toasts  from  Dr.  A. 
C.  True,  of  Washington,  D.  C. ;  Prof. 
Smith,  of  Michigan ;  Dr.  Armsby,  of 
Pennsylvania ;  Prof.  Zavitz,  of  Ontario ; 
W.  I.  Thomson,  of  New  York ;  and  S. 
J.  Haight,  Jr.,  of  Illinois.  Each  and 
every  speaker  emphasized  the  good 
work  the  fraternity  had  done  for  the  stu- 
dents and  the  institutions  in  which  they 
have  been  established,  and  the  possibili- 
ties of  such  an  organization  in  every  ag- 
ricultural college  of  high  standing  in  the 
country. 

The  time  for  the  last  car  came  all  too 
soon  and  the  party  dispersed  with  the 
yells  of  the  various  colleges  represented. 
Throughout  the  convention  there  was 
manifest  an  earnestness  and  zeal  which 
augurs  well  for  the  future  of  "Alpha 
Zeta.  The  fraternity  adjourned  to  meet 
at  the  call  of  the  Grand  Council. 


The  Graduate  School  in  Agriculture. 


The  first  session  of  the  Graduate 
School  of  Agriculture  began  promptly 
at  8  a.  m.,  Monday,  July  7.  From  the 
beginning  to  the  end  of  the  session  the 
program  as  previously  outlined  was  car- 
ried out  with  remarkably  few  alterations. 

The  inaugural  exercises,  held  in  the 
University  Chapel  Monday  evening, 
July  7.  were  well  attended,  but  the  ex- 
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tremcly  warm  wealLer  iindonbtedly  kept 
many  away. 


W.  O.  Thompson, 
President  Ohio  State  University. 

We  give  the  program  of  the  Inaugural 
Exercises  and  of  Courses,  followed  by  a 
complete  list  of  matriculated  students. 
(The  number  in  connection  with  each 
man's  name  refers  to  his  picture  in  the 
frontispiece.) 

INAUGURAL    EXERCISES     IN  THE 
CHAPEL  OE  OHIO  STATE  UNIVER- 
SITY, JULY  7.  1902.  AT  8  P.  M. 

(1)  Invocation. 

(2)  Address  of  Welcome:  Wm.  Oxley 
ThomDSon.  D.  D..  LL.D..  President.  Ohio 
State  University. 

(3)  American  System  of  Agricultural  Edu- 
cation and  Research:  Hon.  Wm.  M.  Lig- 
gett. Dean  of  the  College  of  Agriculture  of 
the  University  of  Minnesota,  and  President 
of  the  Association  of  American  Agricultural 
Colleges  and  Experiment  Stations. 

(4)  History  of  the  Movement  for  Agricul- 
tural Education  and  Research  in  the  United 
States:  H.  C.  White,  Ph.  D.,  President  of 
Georgia  State  College  of  Agriculture  and 
Mechanic  Arts,  and  Member  of  Executive 
Committee  of  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Sta- 
tions. 

(5)  Objects  and  Aims  of  the  Graduate 
School  of  Agriculture:  A.  C.  True,  Ph.  D., 
Director  of  the  Office  of  Experiment  Sta- 
tions United  States  Department  of  Agricul- 


ture, and  Dean  of  the  Graduate  School  of 
Agriculture. 

(6)  Address:  Hon.  James  Wilson.  Secre- 
tary of  Agriculture. 

PROGRAM  OF  COURSES. 
AGRONOMY. 
First  Week— July  7-lL 
Lecture  Hours. 

8-10  a.  m. 

Dr.  Duggar — Principles  of  Plant  Produc- 
tion and  their  Application  to  Field  Crops. 
(^Monday.  Tuesda^^  Wednesday  and  Thurs- 
day.) 

Prof.  Spillman — Laws  of  Heredity  in  Hy- 
brids and  Their  Application  to  Crop  Produc- 
tion. (Friday.) 
2-4  p.  m. 

Dr.  Briggs — Application  of  Physical  Prin- 
ciples and  Methods  to  the  Study  of  Soils. 
Second  Week— July  14-18. 

8-10  a.  m. 

Prof.  King — Climatology  of  Soils. 
2-4  p.  m. 

Prof.  Whitney — Objects  and  Methods  of  a 
Soil  Survey.    (With  field  exercises.) 

Third  Week— July  21-28. 

8-10  a.  m. 

Prof.  Voorhees — Nitrogen  Potash  and 
Phosphoric  Acid  as  Fertilizers.  (Monday, 
Tuesday  and  Wednesday.) 

Prof.    Wheeler — Lime    and    Other  Soil 
Amendments.    (Thursday  and  Friday.) 
2-4  p.  m. 

Prof.  Gibbs — Methods  of  Instruction  Re- 
garding Soils.    (With  laboratory  exercises.) 

Fourth  Week— July  28  to  August  1. 
8-10  a.  m. 

Prof.  Hopkins — ^Improvement  of  Corn  by 
Breeding.  (Monday.  Tuesday  and  Wednes- 
day.) 

Prof.  Duggar — Culture  of  Cotton.  (Thurs- 
day and  Friday.) 

BREEDING    OF    PLANTS    AND  ANI- 
MALS. 
First  Week— July  7-11. 

10-12  a.  m. 

Dr.  Webber — Principles  of  Plant  Breeding. 
Second  Week— July  14-18. 
10-12  a.  m. 

Prof.  Hays — Methods  of  Investigation  and 
Instruction  Relating  to  the  Breeding  of 
Plants.  (Monday,  Tuesday  and  Wednesday.) 

Prof.  Munson — Methods  and  Results  of 
Breeding  Fruits.    (Thursday  and  Friday.) 

Third  Week— Julv  21-28. 
10-12  a.  m. 

Prof.  Davenport — Principles  of  Animal 
Breeding. 
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Fourth  Week — July  28  to  August  1. 
10-12  a.  m. 

Prof.  Plumb — Methods  of  Investigation 
and  Instruction  Relating  to  the  Breeding  of 
Animals. 

ZOOTECHNY. 
First  Week — July  7-11. 

8-10  a.  m. 

Prof.  Armsby — Principles  of  Nutrition. 
2-4  p.  m. 

Prof .  Waters.  (Monday,  Tuesday  and 
Wednesday.) 

Prof.    Curtiss.     (Thursday  and  Friday.) 
Production  and    Judging    of    Beef  Cattle. 
(With  living  animals  for  demonstration. 
8-10  a.  m. 

Second  Week— July  14-18.- 

2-4  p.  m. 

Prof.  Scovell — (Monday,  Tuesday  and 
Wednesday.) 

Prof.   Haecker — (Thursday    and  Friday.) 
Production   and   Judging  of   Dairy  Cattle. 
(With  living  animals  for  demonstration.) 
Third  Week— July  21-28. 

8-10  a.  m. 

Prof.  Armsby — Principles  of  Nutrition. 
(Monday,  Tuesday  and  Wednesday.) 

Prof.  Atwater — The  Respiration  and  Bomb 
Calorimeters.  (Thursday  and  Friday.)  Model 
of  Respiration  Calorimeters. 
2-4  p.  m. 

Profs.  Carlvle  (Sheep),  Kennedy  (Swine) 
— Production  and  Judging  of  Sheep  and 
Swine.  (With  living  animals  for  demonstra- 
tion.) 

Fourth  Week— July  28  to  August  1. 
8-10  a.  m. 

Dr.    Jordan — Feeding    Experiments  and 
Their  Interpretations. 
2-4  p.  m. 

Prof.  Hunt — Animal  Mechanics  and  Ex- 
terior of  Horses.  (With  living  animals  for 
demonstration.) 

DAIRYING. 
First  Week— July  7-11. 

8-10  a.  m. 

Prof.  Conn — The  Bacteriology  of  Dairy- 
ing. 

2-4  p.  m. 

Prof.  Wing— Methods  of  Handling  Milk. 
(With  laboratory  exercises.) 

Second  Week— July  14-18. 
8-10  a.  m. 

Prof.  C.  D.  Smith — The  Dairy  Cow  as  a 
Milk  Producer. 
2-4  p.  m. 

Prof.  Scovell — (Monday,  Tuesday  and 
Wednesday.) 


Prof.  Haecker — (Thursday    and  Friday.) 
Production  and  Judging  of    Dairy  Cattle. 
(With  living  animals  for  demonstration.) 
Third  Week— July  21-28. 

8-10  a.  m. 

Dr.  Van  Slyke — The  Chemistry  of  Dairy- 
ing and  Methods  of  Cheese  Investigation. 
2-4  p.  m. 

Prof.  McKay— Methods  of  Butter  Making. 
(With  laboratory  demonstrations.) 

Fourth  Week— July  28  to  August  1. 
8-10  a.  m. 

Dr.  Allen — Foreign  Instruction  and  Re- 
search in  Dairying. 
2-4  p.  m. 

Prof.  Decker — Methods  of  Cheese  Making. 
(With  laboratory  demonstrations.) 

SATURDAY  CONFERENCES. 
July  12. 

8-10  a.  m. 

Prof.  Bailey  and  Dr.  Webber — Principles 
of  Plant  Breeding. 

July  19. 

8-10  a.  m. 

The  Dean — What  Constitutes  a  Science  of 
Agriculture. 
10-12  p.  m. 

Prof.  Hunt — Organization  of  Agricultural 
Education  in  the  United  States. 

July  26. 

8-10  a.  m. 

The  Dean — Educational  Values  of  Courses 
in  Agriculture. 
10-12  p.  m. 

Prof.  Zavitz— Methods  and  Values  of  Co- 
operative Experiments. 

REGISTERED  STUDENTS  IN 
GRADUATE  SCHOOL. 

Adams,  G.  E.,  B.  S.,  Rhode  Island  A. 
&  M.  College,  1894.  Assistant  Agri- 
culturist Exp.  Station,  Kingston,  R.  I. 

Anderson,  L.,  B.  S.,  '96;  M.  S.,  '97; 
Ph.  D.,  '02,  Cornell  Universit3\  Asst. 
Prof,  of  Dairy  Husbandry  and  Animal 
Industry ;  Director  California  Polytech- 
nic School,  Berkley,  Cal. 

Belden,  H.  L.,  B.  S.,  '03,  Ohio  State 
University,  Middlefield,  O. 

Bogue,'  E.  E.,  B.  S.,  '94,  M.  S.,  '96, 
Ohio  State  University.  Graduate  stu- 
dent, Columbus,  O. 

Bridgeforth,  G.  R.,  B.  S.,  '01,  Mass. 
Agr.  College.    Teacher  of  Agriculture 
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and  Kindred  Subjects,  Tuskegee  Insti- 
tute. Alabama. 

Bull.  C.  P..  B.  S.,  '01,  University  of 
^Minnesota,  St.  Anthony  Park. 

Burkett,  C.  W..  B.  S.,  '95,  Ohio  State 
^  University.    Prof.  Agriculture,  Raleigh, 

X.  C. 

Card.  F.  W..  B.  S.,  '92.  M.  S.,  '93,  Cor- 
nell. Prof.  Horticulture  and  Acting 
Prof.  Agriculture,  Kingston,  R.  I. 

Carter,  W.  T..  Jr.,  B.  S..  '98,  Texas  A. 
&  ^I.  College.  Asst.  in  Soil  Survey, 
Bureau  of  Soils.  Washington,  D.  C. 

Cavanaugh,  G.  \V.,  B.  S.,  '96.  Cornell. 
Chemist  Cornell  Experiment  Station, 
Ithaca.  X.  Y. 

Clark.  H.  A..  B.  S..  '02,  Ohio  State 
University.    ^Medina.  Ohio. 

Conant.  A..    Certificate  Dairy 

School,  Mass.  A.  &  AI.  College,  '02, 
Dairying,  Boston,  ^lass. 

Cook,  W.  IM.,  B.  A.,  '00,  Monmouth 
College.    Farmer,  Camden,  O. 

Crosley,  D.  J.,  B.  S.,  '93;  M.  S.,  '01. 
Michigan  Agr.  College.  Assistant  in 
Practical  Agriculture,  Dept.  of  Agricul- 
ture. W'ashington,  D.  C. 

Crowner,  D.  A..  B.  S.,  '96,  Ohio  State 
University.  Creamery  Operator.  West 
Jef¥erson,  O. 

Davis.  V.  H.,  B.  S..  '00,  Ohio  State 
University;  M.  S..  '01,  Cornell.  Asst. 
Prof.  Horticulture  and  Forestry,  Co- 
lumbus, Ohio. 

Decker,  J.  W..  B.  S.,  '90,  University 
of  Wisconsin.  Prof,  of  Dairying,  Co- 
lumbus. Ohio. 

Duggar,  J.  F..  B.  S.,  '87,  M.  S.,  '89, 
m  Mississippi   A.    &    ^l.  College.  Prof. 

Agriculture  and  Agriculturalist,  Ala- 
bama Exp.  Station,  Auburn. 

Dunlap,  R.  W.,  B.  S.,  '95,  Ohio  State 
University.  P^armer,  Kingston,  Ohio. 

Echegaray,  L..  Student  Ontario  Agr. 
College.    Argentine  Republic,  S.  A. 

Erf.  Oscar,  B.  S.,  '99,  Ohio  State  Uni- 
v^ersity.  Instructor  in  Dairy  INIanufac- 
turing,  Champaign,  111. 


Foord,  J.  A.,  B.  S.,  '98,  Xew  Hamp- 
shire College  of  A.  &  M.  Arts  ;  M.  S.,  '02, 
Cornell.  Asst.  in  Dairy  Husbandry, 
Ithaca,  X.  Y. 

Eraser,  Samuel,  Fellow  of  Highland 
and  Agr.  Society  of  Scotland.  '98  :  Diplo- 
ma School  of  Agr.  and  Hort..  Holmes 
Chapel,  Eng.,  '98  ;  Diploma  in  Dairying, 
Royal  and  Highland  Societies,  '98. 
Prof.  Agriculture  and  Agriculturalist, 
Briar  Cliff  Manor,  X.  Y. 

French,  H.  T.,  B.  S..  '85;  M.  S.,  '89, 
^lichigan  Agr.  College.  Prof.  Agricul- 
ture and  Agriculturalist.  Exp.  Station, 
^Moscow,  Idaho. 

Gin,  G.  W.,  A.  B..  '61;  A.  M.,  '67, 
^Marietta  College,  Columbus,  Ohio. 

Gilmore.  W.  H.,  B.  S.,  '99.  Ohio  State 
University.    Stock  Farmer.  Basil.  Ohio. 

Goddard.  L\  H..  C.  E..  '92,  Ohio  State 
University.    Farmer,  Manara,  Ohio. 

Gowell.'  G.  M.,  M.  S..  '92,  University 
of  Michigan.  Prof.  Animal  Industry 
and  Agriculturalist,  Exp.  Station,  Oro- 
no.  ]\Iaine. 

Griffith.  E..  Instructor  in  Butter 
]^Iaking.  Ithaca.  X.  Y. 

Dunlap.  I.  H.,  Farmer,  Williamsport, 
Ohio. 

HaU.  F.  H.,  B.  S.,  '88,  Michigan  Agr. 
College.  Editor  and  Librarian  Agr. 
Exp.  Station.  Geneva.  X.  Y. 

Harper,  J.  X.,  B.  S.,  '95,  Mississippi 
A.  &  College.  Agriculturahst,  Ken- 
tucky Agr.  Exp.  Station,  Lexington. 

Harper,  ^I..  B.  S..  '01.  Ohio  State 
University;  IM.  S.,  '02.  Illinois  Univer- 
sity.   Student,  Grove  City,  Ohio. 

Hart.  J.  F.,  Jr.,  B.  S.,  '02,  University 
of  Georgia.  Fellow  in  Agriculture, 
Athens.  Ga. 

Hayward.  H..  B.  S.,  '91:;  M.  S.,  '01, 
Corneh.  Asst.  Prof.  Dairy  Husbandry, 
State  College,  Pa. 

Hume.  A.  X.,  B.  S.,  '00,  M.  S.,  '02, 
Purdue  L^niversity.  Asst.  Agricultur- 
ist. Exp.  Station,  Lafayette,  Ind. 
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Hutchins,"  Mrs.  M.  J.,  Housewife,  Co- 
lumbus, Ohio. 

Hunt,  T.  F.,  B.  S.,  '84;  M.  S.,  '94, 
University  of  Illinois.  Dean  of  the  Col- 
lege of  Agriculture,  and  Prof,  of  Agri- 
culture, Columbus,  Ohio. 

Jennings,  O.  E.,  Florist,  Columbus, 
Ohio. 

Johnson,  J.  M.,  B.  S.,  '94,  West  Yk- 
ginia  University,  B.  S.,  '95  ;  M.  S.,  '96, 
Cornell.  Instructor  Animal  Husban- 
dry Athens,  Ga. 

Kendall,  J.  C,  B.  S.,  '02,  New  Hamp- 
shire A.  &  M.  College.  Instructor  in 
Dairying,  West  Raleigh,  X.  C. 

Livermore,  A.  A..  B.  S..  '02,  New 
Hampshire.    Student,  Wilton,  N.  H. 

Lloyd,  E.  R.,  B.  S.  '86;  M.  S.,  '87, 
Alabama  A.  &  M.  College.  Prof.  Agri- 
culture and  Agriculturalist,  Exp.  Sta- 
tion, Agricultural  College,  Miss. 

Lodholz,  E.,  M.  D.,  '97,  University 
of  Pa.  Asst.  Physiologist,  Philadel- 
phia, Pa. 

McClelland,  C.  K.,  B.  S.,  '98,  Ohio 
State  University,  M.  S.,  '02,  Cornell. 
Asst.  Prof.  Agriculture,  West  Raleigh, 
N.  C. 

McKay,  A.  B.,  B.  S.,  '85,  Mississippi 
Agricultural  College.  Prof.  Horticul- 
ture and  Horticulturalist,  Exp.  Station, 
Agricultural  College,  Miss. 

McLallen,  H.  C,  B.  S..  '98 ;  M.  S.,  '01, 
Cornell.    Trumansburg,  N.  Y. 

Mairs,  T.  I.,  B.  S.,  '96;  M.  S.,  '00, 
Missouri  University.  Instructor  in  Ani- 
mal Industry  and  Asst.  Supt.  Corre- 
spondence Courses,  State  College,  Pa. 

Merrill,  L.  A.,  B.  S.,  '95,  Utah  Agr. 
College.  Asst.  Prof.  Agronomy  and 
Agronomist,  Exp.  Station,  Logan,  Utah. 

Michels,  J.,  B.  S.,  '00,  University  of 
Wisconsin.  Instructor  in  Dairying, 
Agricultural  College,  Mich. 

Morrey,  C.  B.,  B.  A.,  '90,  Ohio  State 
University,  M.  D.,  '96,  Starling  Medical 
College.  Assoc.  Prof.  Physiology,  Co- 
lumbus, Ohio. 


Moore,  R.  A.,  Instructor  in  Agricul- 
ture and  Agriculturalist  Exp.  Station, 
Madison,  Wis. 

Moore,  J.  S.,  B.  S.,  '94;  M.  S.,  '96, 
Mississippi  A.  &  M.  College.  Prof. 
Dairy  Husbandry,  Agricultural  College, 
^liss. 

Alorse,  W.  J.,  B.  S.,  '98,  University 
of  A'ermont.  Instructor  in  Botany  and 
Asst.  Botanist,  Exp.  Station,  Burling- 
ton, \'t. 

Nesom,  G.  E.,  B.  S.,  '95,  Mississippi 
A.  &  M.  College,  D.  V.  M.,  '98,  Iowa 
State  College,  Clemson,  S.  C. 

Lauman,  G.  N.,  B.  S.,  '97,  Cornell. 
Instructor  in  Horticulture,  Ithaca.  N.  Y. 

Pernot,  E.  F.,  Prof.  Bacteriology  and 
State  Bacteriologist,  Corvallis,  Oregon. 

Robinson,  P.  E.,  B.  S.,  '99,  North 
Carolina  A.  &  M.  Cohege.  Teacher. 

Roudebush,  L.,  B.  A.,  '71,  National 
Normal.   Farmer,  Nicholsville,  Ohio. 

Ruhlen,  F.,  B.  S.,  '96,  Ohio  State  Uni- 
versity. Instructor  in  Zootechny  Co- 
lumbus, Ohio. 

Shaw,  E.  L.,  B.  S.,  '02,  Ohio  State 
L^niversity.    Farmer,  Newark,  Ohio. 

Sisson,  S.,  S.  B.,  '98,  University  of 
Chicago,  V.  S.  Ontario.  Assoc.  Prof. 
Veterinary  Medicine,  Columbus,  Ohio. 

Smith,  ^J.  W.,  B.  S.,  '88;  M.  S.,  '00, 
New  Hampshire  A.  &  M.  College.  Sec- 
tion Director,  United  States  Weather 
Bureau,  Columbus,  Ohio. 

Smith,  L.  H.,  B.  S.,  '97;  M.  S..  '99, 
University  of  Illinois.  Chief  Asst.  Chem- 
ist, Exp.  Station,  Champaign,  111. 

Stocking,  W.  A.,  Jr.,  B.  S.,  '95,  Con- 
necticut A.gr.  College,  B.  S.,  '98,  Cor- 
nell. Dairy  Experimenter,  Storrs,  Conn. 

Stone,  J.  L.,  B.  S.,  '74,  Cornell.  Asst. 
in  7\griculture,  Ithaca,  N.  Y. 

Tucker,  G.  M.,  B.  S.,  '94,  R.  I.  Agr. 
College,  Ph.  D.,  University  of  Gottin- 
gen.  Instructor  in  Agriculture,  Colum- 
bia, Mo. 

Upton,  C.  O.,  B.  S.,  '81,  Cornell. 
Dairyman  and  Instructor  in  Animal 
Husbandry,  Clemson  College,  S.  C. 
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A'an  Xorman,  H.  E.,  B.  S.,  '97,  Michi- 
gan Agr.  College.  Instructor  Dairying, 
Lafayette,  Ind. 

Vernon,  J.  J.,  B.  S.,  '97;  AI.  S.,  '99, 
Iowa  State  College.  Prof.  Agriculture 
and  Hort.  and  Agriculturalist,  Exp.  Sta- 
tion. :\Iesilla  Park,  N".  M. 

Waid.  C.  W.,  B.  S.,  '98,  Ohio  State 
University.  Asst.  Horticulturalist  Exp. 
Station,  Wooster,  Ohio. 

White,  D.  S.,  D.  \\  M.,  '90,  Ohio 
State  University.  Dean  of  the  College 
of  A'eterinary  [Medicine  and  Prof,  of 
A'eterinary  INIedicine,  Columbus,  Ohio. 

WilHanis,  C.  B.,  B.  S.,  '93;  M.  S.,  '96, 
North  Carolina  A.  &  M.  College.  Asst. 
State  Chemist,  Raleigh,  X.  C. 

Wing.  H.  H.,  B.  S..  '81;  M.  S.,  '91, 
Cornell.  Prof.  Animal  Industry  and 
Dairy  Husbandry,  Ithaca,  N.  Y. 

Zavitz,  C.  A.,  Diploma  '86,  Ontario 
Agr.  College  ;  B.  S.,  '88,  Toronto  Uni- 
versity. Station  Experimentalist  and 
Director  Coooperative  Experiments, 
Guelph,  Canada. 


Objects  and  Aims  of  the  Graduate 
School  of  Agriculture. 

BY  A.  C.  TRUE,  DEAX. 

The  Graduate  School  of  Agriculture 
OAves  its  existence  to  an  idea  originating 
in  the  fertile  brain  of  the  Dean  of  the 
College  of  Agriculture  of  the  Ohio  State 
University.  This  idea  received  the  cor- 
dial approval  of  the  President  of  the  Uni- 
versity, and  on  the  recommendation  of 
these  two  men  the  board  of  trustees  of 
the  University  took  action  in  April, 
1900,  in  favor  of  the  establishment  of 
such  a  school,  and  generously  made  pro- 
vision for  its  financial  support.  The  plan 
for  this  school  was  presented  by  the 
President  of  the  University  to  the  Asso- 
ciation of  American  Agricultural  Col- 
leges and  Experiment  Stations  at  its  an- 
nual convention  in  November,  1900, 
when  the  matter  was  referred  to  its  exec- 


utive committee.  At  the  convention  of 
1901  this  committee  reported  favorably 
on  the  plan  and  recommended  that  if  the 
success  of  the  first  session  seemed  to  jus- 
tify the  continuance  of  the  school,  it  be 
made  a  co-operative  enterprise  under  the 
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control  of  the  association.  This  action 
of  the  executive  committee  was  endorsed 
by  the  association.  The  Honorable  Sec- 
retary of  Agriculture  also  expressed  his 
cordial  approval  of  the  movement  for  the 
establishment  of  this  school,  and  acting 
on  his  advice  the  Director  of  the  Office 
of  Experiment  Stations  consented  to  act 
as  dean  and  other  officers  of  the  depart- 
ment to  be  members  of  its  faculty. 

As  the  opening  of  this  Graduate 
School  is  a  new  step  of  progress  in  agri- 
cultural education  in  the  United  States, 
it  seems  fitting  that  the  public  should  be 
informed  regarding  the  objects  and  aims 
of  this  enterprise.  The  desirability  of  in- 
stituting and  periodically  conducting  a 
school  of  this  kind,  in  which  there  shall 
be  given  advanced  instruction  in  the  sci- 
ence of  agriculture  and  particularly  in 
the  methods  of  investigating  agricultural 
problems  and  teaching  agricultural  sub- 
jects, can  perhaps  be  sufficiently  shown 
by  brief  references  to  the  importance  and 
variety  of  our  agricultural  interests  as 
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related  to  the  present  condition  of  our 
system  of  agricultural  education  and  re- 
search. The  agriculture  of  the  United 
States,  including  Alaska  and  our  island 
possessions,  now  includes  the  produc- 
tion of  almost  every  kind  of  plant  and 
animal  useful  to  mankind,  and  its  pro- 
ducts are  grown  under  all  sorts  of  con- 
ditions of  soil  and  climate,  ranging  from 
the  Arctic  Circle  to  the  Tropics,  and  from 
the  desert  to  regions  having  a  very  largCj/'^ 
rainfall.  [ 
For  the  technical  education  of  our  ag- 
ricultural workers  and  for  the  improve- 
ment of  our  agriculture  by  scientific  and 
practical  investigations,  we  have  the 
United  States  Department  of  Agricul- 
ture with  a  paid  force  of  about  3,500  per- 
sons and  an  income  of  $4,450,000,  and  65 
agricultural  colleges  endowed  with  na- 
tional and  state  funds,  in  which  over 
4,000  students  have  pursued  agricultural 
courses  during  the  past  college  year. 
There  are  also  a  number  of  secondary 
schools  of  agriculture  supported  by  pub- 
lic and  private  funds.  Farmers  insti- 
tutes are  maintained  in  43  states  and  ter- 
ritories. During  the  past  year  some 
2,000  institutes  were  held  which  were  at- 
tended by  an  aggregate  of  over  half  a 
million  farmers.  Sixty-three  agricul- 
tural experiment  stations  are  maintained 
at  an  annual  expense  of  about  $1,268,- 
000,  of  which  $756,000  comes  from  the 
National  Treasury.  These  stations  em- 
ploy 697  persons  in  the  work  of  adminis- 
tration and  research.  They  publish  an- 
nually over  400  reports  and  bulletins 
which  are  distributed  to  600,000  ad- 
dresses. 

This  school,  in  which  are  assembled 
representative  leaders  and  workers  in 
agricultural  education  and  research  from 
many  states  and  territories  to  consider 
some  of  the  most  vital  problems  con- 
nected with  the  development  of  agricul- 
tural education  and  investigation,  is,  in 
fact,  an  institution  working  in  the  in- 


terests of  all  our  people,  but  more  espe- 
cially of  the  10,000,000  workers  on  our 
farms  (where  production  annually  ag- 
gregates over  4,000  millions  of  dollars  in 
value),  as  well  as  in  the  interests  of  insti- 
tutions, supported  by  millions  of  dollars  ^ 
of  national  and  state  funds,  in  which 
thousands  of  students,  teachers,  investi- 
gators and  other  workers  are  annually 
employed. 

/Our  system  of  agricultural  education 
and  research,  which  vitally  affects  the 
progress  of  our  vast  agricultural  inter- 
ests, has  developed  very  rapidly,  its  ef- 
fective organization  covering  only  about 
one-quarter  of  a  century.  Especially 
within  the  last. decade  there  has  been  a 
remarkable  development  in  the  amount 
and  variety  of  agricultural  research,  in 
the  methods  of  agricultural  education 
and  in  the  financial  resources  of  the  in- 
stitutions for  agricultural  education  and 
research.  This  has  led  to  rapid  changes 
in  the  organization  and  work  of  these  in- 
stitutions and  in  the  requirements  of 
training  and  experience  which  are  con- 
sidered essential  to  the  success  of  agri- 
cultural teachers  and  investigators.  The 
demand  for  work  on  these  teachers  and 
investigators  has  also  rapidly  increased 
in  variety  and  amount.  Under  the  ex- 
isting organization  of  our  agricultural 
colleges  and  experiment  stations,  the 
workers  must  very  often  be  both  teach- 
ers and  investigators. 

V ery  few  of  our  agricultural  colleges 
are  as  yet  able  to  do  more  than  give  their 
students  an  undergraduate  course  in  ag-  t 
ricultural  subjects,  and  in  a  considerable 
number  of  those  institutions,  even  the 
courses  which  lead  to  a  bachelor's  degree 
are  not  yet  raised  to  the  standard  set  by 
our  older  and  stronger  colleges.  We  are 
just  passing  out  of  the  era  when  boards 
of  trustees  considered  that  the}'  had  done 
enough  for  agriculture  as  a  part  of  the 
college  curriculum  by  having  on  the  fac- 
ulty one  man  whom  thev  denominated  a 
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professor  of  agriculture.  Considerable 
progress  has  of  late  been  made  in  the 
division  of  the  general  subject  of  agri- 
culture into  branches  and  specialties  to 
be  taught  by  different  members  of  col- 
lege faculties,  and  a  few  of  our  stronger 
universities  and  colleges  have  advanced 
sufficiently  in  this  direction  to  have  es- 
tablished what  in  some  real  sense  may  be 
called  an  agricultural  faculty.  But  it  is 
still  true  that  the  opportunities  for  thor- 
ough training  in  agricultural  science, 
such  as  is  given  in  other  sciences  and  in 
preparation  for  the  old  learned  profes- 
sions, are  very  inadequate.  If  this  school 
does  nothing  more  than  to  illustrate  in 
some  measure  what  may  be  done  in  the 
differentiation  of  agricultural  subjects 
and  the  development  of  agricultural  fac- 
ulties for  university  instruction  in  agri- 
culture, it  will  have  served  a  useful  pur- 
pose. 

In  considering  the  work  of  such  a 
school  as  this  it  must  be  remembered 
that  the  regular  college  course  in  agricul- 
ture, however  well  planned  and  con- 
ducted, can  do  little  more  than  give  the 
student  general  instruction  in  the  prin- 
ciples of  ag^riculture.  It  will  not  ordi- 
narily make  him  an  expert  in  any  one 
line.  There  is  a  need  of  higher  instruc- 
tion in  the  different  branches  of  agricul- 
tural science  in  order  that  we  may  have 
thoroughly  trained  agricultural  special- 
ists and  experts.  We  cannot  hope  to  at- 
tain and  maintain  leadership  in  the  appli- 
cation of  science  to  agriculture  without 
university  instruction  in  agricultural 
science.  The  agricultural  schools  and 
colleges  may  give  sufficient  training  to 
fit  men  to  succeed  well  as  farmers,  farm 
managers,  teachers  of  the  general  sci- 
ence of  agriculture,  and  editors  of  agri- 
cultural journals.  But  the  graduates  of 
these  institutions  attempting  to  do  high- 
grade  teaching  or  investigating  must 
have  some  further  means  of  securing  the 
thorough  and  special  training  they  re- 


quire. One  aim  of  this  graduate  school 
is  to  provide  a  certain  measure  of  this 
advanced  and  special  instruction  and 
thereby  to  illustrate  some  of  the  lines 
along  which  our  universities  need  to 
establish  advanced  courses  of  instruction 
in  agricultural  specialties.  The  response 
which  has  been  made  to  the  call  for 
teachers  and  students  to  organize  this 
school  is  a  good  indication  of  the  gen- 
eral and  widespread  feeling  among  the 
men  already  engaged  in  the  work  of  in- 
struction and  research  in  agriculture  in 
this  country,  that  there  is  a  real  need  for 
deeper  and  wider  instruction  in  agricul- 
tural science. 

The  need  of  a  larger  number  of  men 
and  women  well  trained  in  agricultural 
science,  and  familiar  with  the  most  ap- 
proved methods  of  agricultural  practice, 
is  now  keenly  felt  in  various  directions. 
Not  only  is  the  present  supply  of  compe- 
tent workers  in  these  lines  inadequate  to 
meet  the  enlarged  demand  for  professors 
and  investigators  in  our  agricultural  col- 
leges, experiment  stations  and  depart- 
ments of  agriculture,  but  the  spread  of 
agricultural  instruction  into  secondary 
schools  of  agriculture  and  into  our  pub- 
lic high  schools  is  greatly  hindered  be- 
cause teachers  trained  in  agricultural 
subjects  are  lacking. 

The  comparatively  few  men  well  train- 
ed for  service  in  agricultural  institutions, 
farmers  institutes  and,  generally  speak- 
in.  in  the  cause  of  agricultural  advance- 
ment on  rational  and  scientific  lines  are 
badly  overworked  at  present.  Wq  must 
have  more  workers  of  the  right  kind  to 
swell  the  ranks  of  the  vanguard  of  agri- 
cultural progress,  and  it  is  hoped  that 
this  school  will  do  something  to  find  and 
train  recruits  for  this  honorable  service. 

The  cause  of  agricultural  education 
and  research  is  developing  under  pecu- 
liar conditions.  Popular  interest  in  this 
matter  is  already  so  great  that  demands 
are  made  upon  the  workers  in  our  col- 
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leges  and  stations  far  beyond  their  ability 
to'  meet.  At  the  same  time  through  their 
own  efforts  and  those  of  workers  in  kin- 
dred institutions  at  home  and  abroad,  the 
materials  for  a  true  science  of  agriculture 
are  accumulating  faster  than  they  are 
being,  reduced  to  a  systematic  form. 
While  it  is  true  that  within  the  past  few 
years  there  has  been  an  unusual  amount 
of  activity  in  book  writing  on  subjects 
pertaining  to  agricultural  science  and 
practice,  yet  there  remain  many  agricul- 
tural subjects  on  which  there  are  no 
treatises  that  can  be  considered  fairly  up 
to  date.  Moreover,  books  of  reference, 
including  dictionaries  and  encyclopedias, 
have  not  kept  up  with  the  advance  of 
knowledge  along  agricultural  lines, 
though  within  the  past  few  years  the 
makers  of  such  works 'have  made  hope- 
ful progress  in  this  direction.  In  many 
hues  of  agricultural  education  and  re- 
search the  methods  of  instruction  and 
investigation  have  not  been  thoroughly 
proved,  and  the  apparatus  and  illustra- 
tive material  needed  in  agricultural  lab- 
oratories, schools,  and  colleges  are  as  yet 
very  inadequate. 

This  school  may,  therefore,  serve  a 
very  useful  purpose  in  bringing  to  its 
students  summaries  of  up-to-date  in- 
formation on  various  agricultural  sub- 
jects, and  m  pointing  out  ways  in  which 
the  methods  of  teaching  and  investi- 
gating agricultural  subjects  may  be  im- 
proved and  the  apparatus  and  illustra- 
tive material  for  instruction  and  research 
in  these  subjects  may  be  increased  in 
variety  and  effectiveness. 

Like  other  great  progressive  move- 
ments of  our  day,  the  cause  of  agricul- 
tural education  and  research  needs  sys- 
tematic promotion  in  two  directions. 
Well-defined  plans  are  needed  for  the  de- 
velopment of  our  institutions  for  agri- 
cultural education  and  research  to  meet 
the  enlarged  demands  of  our  people  for 
information  and  training  in  these  lines. 


We  do  well,  therefore,  to  bring  the  work- 
ers in  our  agricultural  institutions  to- 
gether to  discuss  the  organization  and 
development  of  our  system  of  agricul- 
tural education  and  research.  But  there 
is  also  required  a  more  thorough  discus- 
sion of  the  methods  of  instruction  and  re- 
search in  agriculture.  It  is  true  that  we 
already  have  some  means  for  carrying  on 
general  discussion  in  both  these  direc- 
tions. The  Department  of  Agriculture, 
especially  through  its  Office  of  Experi- 
ment Stations,  has  acted  as  a  center  for 
the  collection  and  dissemination  of  in- 
formation regarding  the  organization  of 
agricultural  education  and  research  and 
methods  of  teaching  and  investigation. 
The  Association  of  American  Agricul- 
tural Colleges  and  Experiment  Stations 
has  also  served  a  most  useful  purpose  in 
both  these  lines  of  endeavor.  It  has, 
however,  been  felt  by  many  of  the  man- 
agers and  workers  in  our  agricultural  in- 
stitutions that  neither  the  dissemination 
of  publications  nor  the  brief  meetings  of 
the  Association  of  Colleges  and  Stations 
sufficiently  met  the  need  for  a  center  of 
discussion  of  these  general  problems. 
For  this  reason  the  proposition  for  the 
establishment  of  this  Graduate  School  of 
Agriculture  met  with  much  favor  among 
the  general  officers  of  our  institutions 
for  agricultural  education  and  research, 
as  well  as  among  the  workers  in  these 
institutions.  Though  the  period  during 
which  the  sessions  of  this  school  can  be 
held  is  necessarily  brief,  it  nevertheless, 
gives  a  much  longer  time  for  the  discus- 
sion of  these  problems  than  is  afforded 
by  the  meetings  of  the  Association  of 
Coleges  and  Stations.  By  bringing  to- 
gether here  for  a  month  a  considerable 
number  of  our  leading  agricultural 
teachers  and  investigators  in  these  lines 
and  a  select  body  of  the  more  recent 
graduates  of  our  agricultural  colleges 
who  are  just  entering  or  about  to  enter 
on  the  work  of  teaching  and  investiga- 
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tion,  it  is  believed  that  we  have  a  more 
efficient  opportunity  for  hve  discussion 
of  up-to-date  problems  of  agricultural 
education  and  research  than  has  hitherto 
existed. 

W  Through  the  generous  liberality  of  the 

trustees  and  officers  of  the  Ohio  State 
University,  the  broadminded  approval  of 
the  Honorable  Secretary  of  Agriculture, 
and  the  cordial  cooperation  of  the  As- 
sociation of  American  Agricultural  Col- 
leges and  Experiment  Stations,  it  has 
been  possible  to  put  this  enterprise  on 
an  efficient  basis  and  the  school  there- 
fore begins  its  sessions  under  most  fav- 
orable auspices.  Considering  the  char- 
acter of  its  faculty  and  students  there  is 
every  reason  to  believe  that  the  entire 
session  of  the  school  will  be  filled  with 
the  most  earnest  teaching  and  the  most 
thorough  discussion  of  the  subjects  in- 
cluded in  the  course.  In  an  unusual 
measure  we  believe  this  school  will  furn- 
ish inspiration  and  up-to-date  know- 
ledge to  workers  in  our  agricultural  in- 
stitutions gathered  out  of  many  States 
and  Territories ;  but  beyond  this,  we  be- 
lieve, that  in  its  ultimate  results  this 
school  will  greately  aid  in  the  formation 
of  public  opinion  in  favor  of  the  more 
thorough  and  rational  organization  of 
agricultural  education  and  research  in 
the  United  States. 

The  school  will  aim  to  solidify  and  am- 
plify the  organization  of  education  and 
research  in  agricultural  subjects  on  the 
basis  of  agriculture  itself,  considered  as 
both  a  science  and  an  art.    It  will  seek 

*  on  the  one  hand  to  help  on  the  move- 
ment for  grouping  the  results  of  investi- 
gation in  many  scientific  lines  into  a 
fairly  well  defined  body  of  knowledge  to 
be  known  as  the  science  of  agriculture, 
comparable  with  such  sciences  as  geol- 
ogy, geography  and  medicine ;  and  on 
the  other  hand  to  quicken  and  broaden 
the  movement  for  the  direct  application 
of  science  in  manifold  wavs  to  the  art  of 


agriculture.  While  we  expect  to  pursue 
our  work  with  high  standards  of  scien- 
tific and  pedagogical  effort,  we  will  not 
for  a  moment  lose  sight  of  the  farmer 
and  the  requirements  of  practical  agri- 
culture. All  our  labor  will  be  counted  as 
in  vain  if  it  does  not  issue  sooner  or  later 
in  the  growing  of  plants  and  animals 
better  adapted  to  the  uses  of  men  and  the 
evolution  of  a  system  of  farming  in 
which  the  financial  returns  shall  be  more 
satisfactor}-  to  the  intelligent  and  thrifty 
farmer,  and  under  which  the  general  level 
of  intelligence,  comfort  and  upright  and 
harmonious  living  of  our  rural  popula- 
tion shall  be  perceptibly  and  increasingly 
raised. 

We  believe  that  the  wide  movement 
for  the  establishment  of  agricultural 
schools,  colleges,  experiment  stations, 
and  departments  of  agriculture,  from 
which  already  such  important  results 
have  come,  has  in  it  vast  potentiaHties 
not  only  for  the  bettering  of  the  financial 
and  other  material  conditions  of  the  rural 
population,  but  also,  and  far  more,  for 
their  intellectual  and  moral  quickening. 
Wherever  there  is  a  definite  movement 
by  which  men  pursue  systematic  and 
long-continued  investigations  along  the 
line  of  any  industry,  whether  in  the 
realm  of  administration,  invention  or 
science,  with  the  result  that  the  organi- 
zation, processes  and  appliances  of  that 
industry  are  changed  in  the  direction  of 
more  thorough  system  and  greater  com- 
plexity, there  follows  necessarily  a  higher 
intellectual  activity  and  a  more  elevated 
morality  in  the  mass  of  workers  in  that 
industry. 

Our  aim,  therefore,  is  a  high  one  and 
our  inspiration  to  the  most  strenuous 
effort  in  the  few  weeks  in  which  we  are 
assembled  in  this  school  is  a  lofty  one. 
We  seek  to  lay  the  lines  and  set  the  pace 
by  which  the  workers  in  the  cause  of 
agricultural  education  and  research  in 
everv  state  and  territorv  of  this  Union 
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and  in  the  most  distant  island  over  which 
our  flag  floats  shall  march  to  the  con- 
quest of  new  facts  and  principles  which 
may  be  utilized  for  the  advancement  of 
agricultural  practice  and  the  more  effi- 
cient instruction  of  the  farmer  and  his 
children  along  agricultural  lines. 

We  shall  be  greatly  disappointed  if  the 
faculty  and  students  of  this  school  do 
not  carry  back  to  the  states  from  which 
they  come  a  greater   zeal  and  a  more 
definite  purpose  to  make  their  future 
study,  investigation,  and  teaching  more 
directly  efficient  in  the  service  of  agri- 
cultural education    and    research,  and 
thus  of  agricultural  progress.    We  ex- 
pect that  the  results  of  the  work  done 
here  will   be  felt  in  the   national  and 
state  departments  of  agriculture,  in  ex- 
periment stations,  in  agricultural  schools 
and   colleges,  in   administrative  offices 
and  legislative  halls,  and  on  our  farms. 
W^e  shall  have  failed  if  our  labors  do  not 
result  in  the  better  equipment  of  our 
.agricultural    laboratories,    schools  and 
colleges,  in  the  more  thorough  organi- 
-zation  of  our  system  of  agricultural  edu- 
'Cation,  in  the  institution  and  successful 
iissne  of  more  thorough  researches,  and 
in  important  ultimate  results  of  practi- 
cal value   to   our  farmers.    This  may 
seem  like  a  too  ambitious  program  for 
so  short-lived  a  school,  but  in  the  pres- 
ent quickened  condition  of  the  public 
mind   regarding  agricultural  education 
and  research,  such  meetings  as  this  may 
do  much  to  crystallize  opinion  and  or- 
ganize action.    The  signs  all  indicate 
that  we  are  on  the  edge  of  a  widespread 
movement  to  organize  agricultural  edu- 
cation in  this  country  on  a  much  broader 
basis  in  order  that  it  may  permeate  the 
mass  of  our  rural  population.    The  peo- 
ple are  looking  to  the  agricultural  col- 
leges to  lead  in  this  movement.    In  a 
large  way  it  may  be  said  that  the  hoped- 
for  leaders   in  this  new  enterprise  are 
here   assembled.    Surely   our  councils 


will  have  been  futile  if  they  do  not  give 
an  impetus  and  direction  to  the  plans 
for  popular  agricultural  education  al- 
ready being  formulated.  The  people  are 
already  offering  our  higher  institutions 
for  agricultural  education  and  research 
relatively  large  sums  of  monev  and  are 
evidently  intending  to  give  them  more. 
One  very  important  question  for  us  to 
consider  here  is  how  we  shall  meet  the 
increased  demands- and  the  expectations 
of  our  constituents.  If  we  can  find  a 
way  here  to  make  the  work  of  our  agri- 
cultural colleges,  experiment  stations 
and  Department  of  Agriculture  in  any 
respect  more  effective  and  satisfactory, 
we  shall  surely  reap  ample  reward  in  in- 
creased material  support  for  our  instruc- 
tion and  researches  and  stronger  popu- 
lar confidence  in  our  usefulness  as  in- 
struments of  agricultural  advancement. 

United  States  Department  of  Agri- 
culture. 

BY  HON.  JAMES  WILSON, 

Secretary  of  Agriculture. 

The  Department  of  Agriculture  has 
become  a  post-graduate  institution  for 
students  in  applied  agricultural  science. 
Two  thousand  scientists  are  making  re- 
search in  every  field  in  which  producers 
are  interested.  The  graduate  of  the 
agricultural  college  who  desires  to  pur- 
sue investigations  has  a  wide  choice 
with  regard  to  the  single  or  group  spe- 
cialties into  which  he  may  wish  to  in- 
quire. Congress  is  doing  more  for  the 
farmers  of  the  United  States  at  the  pres- 
ent time  than  is  being  done  by  any  other 
legislative  body  on  earth  for  the  people 
of  any  country.  The  appropriations  for 
the  Department  of  Agriculture,  directly 
and  indirectly,  are  over  $6,000,000  an- 
nually. The  combined  incomes  of  the 
universities  of  Harvard,  Yale,  Columbia, 
Chicago  and  Leland .  Stanford,  the  best 
endov;ed  colleges  in  the  United  States, 


The  Agrtccltural  Student. 


195 


would  but  equal  the  appropriations 
made  to  the  Department  of  Agriculture. 
And  yet  this  appropriation  represents 
but  three-fourths  of  one  per  cent,  of  the 
vast  total  appropriations  made  by  Con- 


President  H.  C.  White. 
Georgia. 

gress  for  the  support  of  all  departments 
of  the  government. 

The  development  of  the  Department 
of  Agriculture  to  its  present  position 
within  the  last  six  years  is  the  work  of 
the  American  Congress,  inspired  by 
Presidents  McKinley  and  Roosevelt. 
The  appropriations  have  more  than 
doubled  within  this  period. 

The  question  naturally  arises,  What 
is  the  department  doing  to  justify  ap- 
propriations equal  to  the  combined  in- 
come of  the  five  best  endowed  universi- 
ties in  the  country?  Much  of  the  de- 
partment's work  cannot  be  estimated  in 
dollars  and  cents,  but  a  brief  statement 
of  some  results  achieved  by  the  depart- 
ment workers  will  answer  the  question 
in  a  way  to  satisfy  the  most  critical. 

About  20  per  cent,  of  the  appropria- 
tion for  the  department  goes  to  the 
Weather  Bureau,  which  guards  the  lives 
and  property  of  our  people  on  water  and 
forecasts  for  producers  on  land  what  the 
weather  is  likely  to  be. 


The  Bureau  of  Animal  Industry,  that 
gets  another  fifth,  "guarantees  the  health- 
fulness  of  meats  in  interstate  and  inter- 
national commerce  and  studies  the  dis- 
eases of  animals  with  a  view  to  their  ex- 
termination. This  work  cannot  be  esti- 
mated in  dollars  and  cents,  but  here  are 
a  few  items  indicative  of  the  value  of  the 
scientific  work  of  this  bureau  to  the 
American  people.  The  practicability  of 
controlling  Texas  fever  has  been  dem- 
onstrated and  losses  from  that  source 
are  being  prevented.  Several  million 
dollars  annually  are  saved  to  the  stock- 
men of  the  country  by  the  bureau,  by 
sending  out  a  vaccine  to  check  the  rav- 
ages of  blackleg  among  calves.  At  one 
time  it  cost  8  per  cent,  to  insure  animals 
crossing  the  Atlantic,  but  the  supervi- 
sion of  ships  having  been  placed  in  this 
bureau  and  better  sanitary  arrangements 
having  been  made,  losses  have  become 
so  few  that  insurance  has  dropped  to 
one-half  of  1  per  cent.,  saving  several 
million  dollars  more  to  the  cattlemen  of 
the  country. 

The  encouragement  given  to  growers 
of  tea,  figs,  dates,  prunes,  macaroni- 
wheat,  rice  and  sugar,  by  the  Bureau  of 
Plant  Industry,  has  increased  the  pro- 
duction of  these  articles  within  the  last 
six  years  over  $27,000,000.  These  things 
we  can  see  and  estimate  in  money  values. 
The  growth  in  the  next  six  years  in  all 
these  products  will  be  greatly  increased. 
For  example,  two  million  bushels  of 
macaroni  wheat  were  grown  this  season 
throughout  the  semi-arid  regions  of  the 
country.  There  is  no  reason  why  100,- 
000,000  bushels  of  this  wheat  should  not 
be  grown  and  not  only  completely  sup- 
ply the  home  demand,  but  leave  a  large 
surplus  for  export.  Through  the  en- 
couragement of  the  department,  $15,- 
000,000  worth  of  sugar  was  produced 
last  year  from  the  sugar  beet.  A  maxi- 
mum crop  would  be  over  10  tons  to  the 
acre,  and   38  tons  have   been  actually 
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grown.  Twenty  tons  is  not  uncommon. 
The  average  crop  in  the  United  States  at 
the  present  time  is  but  9.6  tons  to  the 
acre.  Six  years  ago  the  United  States 
produced  one-third  of  the  rice  it  con- 
sumed. The  department  has  inter- 
vened and  found  varieties  suitable  to  our 
Gulf  Coast  country — Louisiana  and 
Texas — and  the  crop  this  year  will  fully 
supply  the  home  demand  and  leave  a 
considerable  amount  for  export. 

The  crop  has  been  increased  in  value 
over  $10,000,000  annually  and  the 
amount  will  be  saved  that  we  paid  out 
before  the  department  scientists  gave  the 
matter  their  attention.  One  American 
grows  as  much  rice  as  400  Orientals. 
We  sell  .$30,000,000  worth  of  low-priced 
tobacco  annually,  and  we  buy  half  that 
amount  of  high-priced  wrapper  and  filler 
tobacco.  The  Department  of  Agricul- 
ture has  shown  the  people  how  to  pro- 
duce the  Sumatra  wrapper  tobacco,  that 
has  been  costing  us  over  six  million  dol- 
lars annually.  One  million  dollars' 
worth  will  be  grown  in  the  Connecticut 
Valley  this  year  and  all  wrapper  tobacco 
in  a  few  years.  The  growing  of  fine  filler 
tobacco  is  being  studied  by  the  scientists 
of  the  department  in  four  states  of  the 
Union,  Pennsylvania,  Ohio,  Texas,  and 
North  Carolina,  with  a  determination  to 
master  the  principles  that  control  pro- 
duction of  this  article  and  save  over 
$8,000,000  annually  to  the  American 
people. 

We  cannot  put  a  value  on  the  work 
of  the  department  scientists  in  the  en- 
couragement of  fibers,  fruits  and  vege- 
tables which  are  being  imported  and  de- 
veloped by  hybridizing.  A  threatened 
destruction  of  sea-island  cotton  by  a 
fungus  growth  of  the  roots  has  been 
prevented  after  several  years  of  study, 
and  the  development  of  new  varieties  by 
hybridizing  gives  promise  of  finer  fibers 
and  larger  yields. 


The  Bureau  of  Soils  has  fifteen  parties 
at  work  this  summer  in  twenty-five  states 
ascertaining  the  value,  for  staple  crops, 
of  our  several  soils.  But  a  money  value 
cannot  be  placed  on  that  work  while 
much  misdirected  effort  will  be  saved  in 
the  future. 

Over  100  scientists  are  studying  for- 
estry in  the  Department  of  Agriculture, 
and  being  educated  for  greater  useful- 
ness w^ith  regard  to  planting  where  there 
are  no  woods,  more  intelligent  harvest- 
ing of  the  lumber  crop,  etc.,  in  both  pub- 
lic and  private  forests.  But  here  again 
there  is  no  way  in  which  we  can  put  a 
money  value  on  the  work. 

The  Bureau  of  Chemistry  does  work 
for  all  departments  of  the  government, 
inquires  with  regard  to  the  healthfulness 
of  articles  which  form  part  of  our  inter- 
state and  foreign  commerce,  and  so 
forth,  but  there  is  no  way  to  put  an  esti- 
mate on  the  value  of  this  work. 

The  Office  of  Experiment  Stations 
arranges  co-operation  between  the  de- 
partment and  nearly  all  the  state  experi- 
ment stations  of  the  country,  supervises 
the  scientific  investigation  of  irrigation, 
and  investigates  the  nutrition  of  man  in 
all  his  vocations. 

The  Division  of  Statistics  inquires  in- 
to the  crops  of  the  country,  so  that  the 
producer  may  know  what  the  result  is 
likely  to  be  in  regard  to  the  great  staples 
and  come  to  intelligent  conclusions  as  to 
the  effect  the  volume  of  each  crop  will 
have  on  prices.  The  interchange  of  facts 
along  this  line  with  foreign  countries  is 
being  arranged  for,  with  a  view  to  get- 
ting conclusions  relative  to  the  crops  of 
the  world  for  the  benefit  of  the  American 
producer. 

The  Division  of  Entomology  inquires 
into  our  insect  friends  and  enemies. 
Wherever  an  insect  is  doing  damage  our 
entomologist  intervenes,  makes  diligent 
inquiry  into  the  life  history  of  the  pest^ 
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and  informs  the  people  regarding  the 
best  methods  of  prevention. 

The  entomologist  sent  one  assistant 
to  Japan  a  year  ago  to  find  the  original 
home  of  the  San  Jose  scale.  He  investi- 
gated that  country  for  five  months  and 
found  scales  enough,  but  always  in  the 
neighborhood  of  imported  plants.  He 
then  went  to  China  and  inspected  the 
fruit  trees  near  the  coast  and  about  the 
great  trade  centers.  There  he  found 
scales  in  plenty,  but  also  in  connection 
with  imported  trees  ;  he  finally'  went  to 
Tien  Tsin.  toward  the  great  wall,  and 
there  found  the  scale  associated  with  na- 
tive plants,  only  doing  little  damage,  be- 
ing kept  in  subjection  by  its  natural 
parasite.  This  parasite  was  gathered  in 
large  numbers  and  shipped  to  the  United 
States.  They  will  be  sent  to  the  locali- 
ties where  trees  are  suffering.  We  can- 
not estimate  the  value  of  this  work,  but 
it  costs  the  department  heavily. 

The  Biological  Survey  inquires  into 
the  distribution  of  animal  and  plant  life 
as  affected  by  latitude,  the  habits  of  wild 
animals  and  birds,  and  their  value  or 
detriment  to  the  husbandman,  besides 
ascertaining  where  plants,  owing  to  nat- 
ural conditions,  can  reach  their  maxi- 
mum growth. 

One  of  the  distinctive  features  of  civi- 
lization, or  the  want  of  ii.  is  the  condition 
of  the  public  roads.  The  department  has 
organized  a  scientific  inquiry  into  the 
material  for  building  highways,  so  that 
our  people  in  the  several  localities  of  the 
country  may  learn  what  is  the  most  valu- 
able and  most  available  for  this  purpose. 
No  money  value  can  be  put  upon  this 
work,  but  its  vvorth  to  the  farmer  is  in- 
stantly apparent. 

The  people  get  the  benefit  of  all  these 
investigations  through  the  Division  of 
Publications,  which  has  during  the  past 
fiscal  year  sent  out  ten  million  copies  of 
over  six  hundred  distinct  publications, 
prepared  mostly  by  the  scientists  of  the 


department.  There  are  fifty-five  experi- 
ment stations  in  the  United  States,  send- 
ing out  a  total  of  half  a  miUion  pieces  of 
printed  matter  annually,  regarding  their 
scientific  investigations.  An  estimate 
can  be  made  of  the  work  of  the  depart- 
ment when  we  find  that  it  sends  out 
twenty  times  as  much  printed  matter  as 
the  fifty-five  experiment  stations. 

I  have  said  nothing  about  our  explor- 
ers. Few  of  the  staple  crops  of  the 
United  States  are  native  to  the  soil.  Our 
valuable  plants  have  largely  come  from 
foreign  countries,  and  this  may  be  said 
also  of  our  valuable  animals,  with  few 
exceptions.  \\q  send  some  of  our  sci- 
entists as  explorers  into  all  the  nations 
of  the  earth,  looking  for  new  trees, 
shrubs,  grasses,  legumes,  grains,  fruits 
and  flowers  for  introduction  into  those 
parts  of  the  United  States  to  which  they 
may  be  best  adapted.  One  explorer 
goes  to  northern  Russia  and  Turkestan 
for  fruits  and  seeds  supposed  to  be  de- 
sirable. Another  goes  to  Egypt  for 
plants  suitable  to  the  alkaline  soils  of  the 
far  west.  Another  goes  to  Mexico  to 
bring  back  some  very  successful  peaches 
for  introduction  to  parts  of  the  United 
States  where  the  peach  has  not  succeed- 
ed. Another  is  in  South  America  inquir- 
ing into  markets  for  our  finely  bred  ani- 
mals, among  other  things.  Another  is 
in  the  China  Seas,  introducing  our  dairy 
products  to  the  Orientals.  One  has  just 
returned  from  a  visit  to  India  and  Bur- 
ma, China,  Japan  and  the  Philippines,  for 
the  purpose  of  bringing  back  forage 
plants  for  our  southern  states  to  diver- 
sify agriculture  there.  This  statement 
illustrates  the  work  that  is  being  done 
along  that  line,  but  there  is  no  way  of 
putting  a  money  value  on  it. 

The  department  is  gathering  the  seeds 
of  valuable  trees  all  over  the  country 
with  a  view  to  their  propagation  and  dis- 
tribution through  members  of  Congress 
and  directly  by  the  department,  to  places 
where  they  may  be  most  at  home. 
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We  buy  from  tropical  countries  $200,- 
000,000  worth  of  products  annually  that 
cannot  be  made  to  grow  successfully  in 
the  United  States.  The  island  groups, 
lately  come  under  our  flag,  have  each  a 
corps  of  scientists  sent  out  from  the  de- 
partment to  help  the  people  towards 
producing  what  cannot  be  profitably 
grown  in  the  United  States,  with  in- 
structions not  to  encourage  the  produc- 
tion of  things  for  export  from  their 
shores  that  can  be  successfully  grown  in 
the  United  States.  Within  a  reasonable 
number  of  years,  cof¥ee,  rubber,  fibers, 
fruits,  spices,  etc.,  consumed  in  the 
United  States,  will  be  grown  under  our 
own  flag,  and  will  enable  those  peoples 
to  buy  more  heavily  from  us  in  these  new 
island  possessions. 

A  division  of  the  department  studies 
foreign  markets.  The  heavy  balance  of 
trade  in  favor  of  the  United  States  dur- 
ing the  last  few  years  is  due  largely  to 
the  producers  from  the  soil,  who  send 
abroad  65  per  cent,  annually  of  our  ex- 
ports. We  publish  pamphlets  devoted 
entirely  to  the  movements  of  agricultural 
products  and  are  at  considerable  pains 
to  get  facts  that  are  not  found  in  other 
statistical  publications,  official  or  private. 

Congress  has  charged  the  department 
with  the  duty  of  maintaining  the  integ- 
rity of  our  export  dairy  products,  as  well 
as  our  export  meats,  so  that  foreign  pur- 
chasers will  in  future  be  fully  advised  re- 
garding them. 

The  department  has  had  the  reputa- 
tion in  past  years  of  sending  out  value- 
less seeds.  Within  the  last  few  years 
steps  have  been  taken,  with  the  authority 
of  Congress,  to  test  commercial  and  im- 
ported seeds,  as  well  as  all  the  seeds  sent 
out  by  the  department.  So  that  in  addi- 
tion to  gathering  new  seeds  they  get  the 
very  best  that  growers  can  produce. 

A  very  interesting  work  is  being  done 
in  far-away  Alaska.  This  part  of  our 
country  has  climatic  conditions  similar 


to  those  of  Finland.  The  agricultural 
possibilities  of  this  country  are  much 
greater  than  our  people  have  generally 
supposed.  The  long  days  of  sunlight  up 
there  grow  perfect  grains  and  vegetables 
that  will  be  valuable  for  hybridizing  to 
improve  their  kinds  in  the  states  and  give 
us  new  varieties,  and  the  time  is  not  far 
distant  when  its  agricultural  products 
will  greatly  exceed  the  product  of  its 
mines. 

The  most  valuable  work  of  the  depart- 
ment is  the  education  of  undergraduates 
and  post-graduates  for  its  work  and  that 
of  the  experiment  stations  of  the  coun- 
try, who  find  scant  provision  for  their 
instruction  in  our  institutions  of  learn- 
ing. We  have  many  such  students  who 
apply  facts  as  they  are  found ;  in  fact  the 
Department  of  Agriculture  applies  sci- 
ence to  the  farm,  the  forest,  the  orchard 
and  the  lawn  and  to  everything  related 
to  them. 

This  is  a  brief  outline  of  some  of  the 
work  of  the  two  thousand  scientists  of 
the  department,  who  inquire  of  nature 
regarding  the  truths  that  have  been  un- 
discovered in  the  past  and  apply  them  to 
help  the  farmer. 


The  American  System  of  Agricultural 
Education  and  Research. 


BY  WM.  M.  LIGGETT, 

Dean  of  College  of  Agriculture  of  Uni- 
versity of  Minnesota,  and  President 
of  Association  of  American  Agri- 
cultural Colleges  and  Experi- 
ment Stations. 

The  cordial  and  heartfelt  words  of 
welcome  from  President  Thompson  on 
behalf  of  the  University  and  the  great 
State  of  Ohio,  come  to  us  with  peculiar 
force.  For  we  can  fully  appreciate  what 
the  institution  of  this  Graduate  School  of 
Agriculture  means,  not  only  to  the  As- 
sociation of  American  Agricultural  Col- 
leges and  Experiment  Stations,  but  also 
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to  the  cause  of  agriculture  in  general. 
We  must  first  express  our  thanks  and 
then  congratulate  the  University,  its 
President,  and  the  Dean  of  its  Agricul- 
tural Department,  upon  the  auspicious 
opening  of  the  school. 


Wm.  M.  Liggett. 


We  also  congratulate  the  Honorable 
Secretary  of  Agriculture  that  during  his 
term  in  office  this  and  many  other  ad- 
vance movements  in  the  work  of  benefit- 
ing the  American  farmer  are  being  suc- 
cessfully instigated.  We  extend  our 
congratulations  to  the  Dean  of  this 
Graduate  School  upon  the  general  co- 
operation he  has  enjoyed  in  his  efforts 
to  secure  a  faculty ;  and  we  felicitate  all 
interested  in  the  management  of  this 
school  upon  the  number  and  character 
of  the  students  who  have  come  here  for 
instruction  and  conference. 

Agricultural  education  and  research  in 
this  country  have  passed  through  several 
stages  of  development,  and  the  system 
which  has  been  evolved  is,  like  all  our  in- 
stitutions, strictly  American  in  charac- 
ter. No  other  country  or  nation  has  a 
similar  system  of  agricultural  schools, 
colleges,  or  experiment  stations.  The 
American  system  has  not,  of  course, 
reached  perfection  in  any  of  its  parts ; 
but  it  has  accomplished  satisfactory  re- 


sults, and  it  is  the  results  which  should 
be  considered  in  the  measurement  of  its 
success. 

The  passage  by  Congress  of  the  origi- 
nal Morrill  Bill  for  the  establishment  of 
land  grant  colleges  prepared  the  way  for 
this  great  movement  in  agricultural  re- 
search. At  first  there  was  a  very  indefi- 
nite idea  as  to  what  should  be  done  with 
the  funds  appropriated.  And  here  \\t 
are  indebted  to  some  of  the  European 
universities  who  sent  us  trained  teach- 
ers and  investigators,  and  to  such  of  the 
older  colleges  and  universities  of  this 
country  as  did  pioneer  work  in  equipping 
young  men  for  faculty  positions.  Some 
of  these  older  colleges  may  have  failed, 
in  a  measure,  to  study  the  pressing  ag- 
ricultural problems  of  their  time,  but  it 
is  due  them  to  say  that  they  did  send  out 
skilled  investigators  equipped  to  grapple 
with  the  problems  of  today.  And  the 
training  which  some  of  our  teachers  and 
investigators  received  abroad  has  had  a 
powerful  influence  in  formulating,  if  not 
molding,  the  policy  of  our  educational 
and  experimental  work.  But  on  the 
whole,  the  American  system  of  agricul- 
tural education  and  research  has  been 
built  mainly  upon  an  experimental  basis, 
— which  certainly  forms  a  broad  and 
solid  foundation. 

It  is  not  my  purpose  to  describe  the 
structure  or  mechanism  of  this  system, 
as  you  are  all  more  or  less  familiar  with 
this  phase  of  the  subject.  But  I  will 
turn,  rather,  to  the  outgrowths  of  the 
system  and  some  of  the  more  salient  fac- 
tors which  have  contributed  to  its  suc- 
cess. 

Among  these  factors  the  liberal  policy 
pursued  by  the  governing  boards  of  our 
most  progressive  agricultural  colleges 
has  been  conspicuously  important.  This 
attitude  on  the  part  of  managing  boards 
has  supplied  one  of  the  main  reasons  for 
the  rapid  development  of  these  institu- 
tions.   Where  the  policy  has  been  nar- 
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row  or  hostile,  failure  has  been  the  re- 
sult. So  long  as  an  agricultural  college 
is  hampered  for  funds,  or  while  the  pro- 
gressive ideas  of  its  faculty  are  met  with 
lack  of  sympathy  from  the  governing 
body,  just  so  long  must  it  continue  to  be 
the  poorest  department  of  a  university. 

Generous  support  and  patronage  on 
the  part  of  the  people  have  been  in  re- 
cent years  decidedly  influential  in  the 
substantial  progress  made  in  all  matters 
pertaining  to  agricultural  education  and 
research. 

During  the  past  twelve  or  fifteen  years 
there  has  been  a  decided  change  in  public 
opinion  regarding  the  agricultural  pro- 
fessor and  the  agricultural  profession. 
The  professor  in  the  agricultural  college 
is  no  longer  considered  a  fit  subject  for 
ridicule  and  jest,  but  his  teachings  and 
ideas  in  general  are  respected. 

Another  most  important  factor  in  the 
success  of  our  American  system,  has 
been  the  excellent  personnel  of  the  fac- 
ulties and  corps  of  investigators  in  many 
of  the  colleges  and  stations.  Money 
and  public  support  cannot  make  an  insti- 
tution a  success  without  the  right  kind  of 
workers.  The  professors  and  instruc- 
tors make  a  college  more  than  the  en- 
dowment. So  in  an  experiment  station, 
it  is  the  character  and  work  of  the  corps 
of  investigators,  more  than  the  size  of  the 
income,  which  determines  the  station's 
success. 

A  true  station  worker  is  a  man  in  every 
sense  of  the  word.  He  puts  his  character 
into  his  work.  He  is  not  of  a  covetous 
or  quarrelsome  disposition,  but  always 
rejoices  in  any  success  of  his  co-workers 
and  colleagues,  and  in  the  work  of  other 
institutions.  He  should  lose  sight  of  all 
selfish  motives,  and  if  necessary,  be  will- 
ing to  put  aside  his  individuality  for  the 
advancement  of  any  piece  of  work  that 
may  be  of  value.  This  does  not  mean 
that  in  the  plans  which  come  up  in  his 
depar  tment  he  is  to  have  no  voice  in  their 


planning,  management  or  execution,  but 
that  "all  should  work  together  for  the 
good  of  the  whole." 

Some  stations  have  failed  to  make  a 
success  of  their  work  because  of  internal 
strife,  petty  jealousies,  and  lack  of  har- 
mony among  the  staff.  Co-operation 
should  be  the  motto  of  every  station. 

This  Graduate  School  of  Agriculture 
will  be  of  inestimable  value,  if  nothing 
farther  than  the  promotion  of  co-opera- 
tion is  accomplished.  It  is  a  pleasure  to 
see  professors,  investigators,  instructors 
and  students  all  come  together  on  com- 
mon ground  to  seek  for  knowledge.  It 
is  fitting  that  it  should  be  so.  Acquaint- 
ances will  be  formed,  methods  will  be 
compared,  fallacies  will  be  pointed  out, 
and  a  better  understanding  will  be  se- 
cured among  workers  in  agriculture. 

In  the  nature  of  things  the  work  of  the 
experiment  station  must  be  public  prop- 
erty. The  stations  are  instituted  by  the 
people  and  for  the  people.  The  workers 
are  paid  to  develop  facts,  processes  and 
methods  for  the  use  of  the  people.  A  re- 
cent magazine  article,  in  referring  to  the 
discovery  of  the  Babcock  test,  says : 
"One  significant  sentence  in  the  pre- 
liminary bulletin,  issued  immediately 
after  the  discovery,  is  worthy  of  special 
notice.  It  reads :  This  test  is  not  pat- 
ented.' This  is  the  keynote  of  the  suc- 
cess of  these  institutions.  There  is  no 
patent,  there  is  no  private  gain,  there  is 
no  monopoly — it  is  all  absolutely  free  to 
the  world." 

This  is  a  peculiarly  just  estimate  and 
conclusion,  and  with  a  few  exceptions 
the  workers  in  the  agricultural  colleges 
and  stations  have  this  true  scientific 
spirit.  I  trust  that  the  young  men  who 
are  here  will  endeavor  to  cultivate  it. 
And  at  the  same  time  do  not  neglect  to 
keep  in  touch  with  the  needs  and  re- 
quirements of  our  farmers,  and  above 
all  cultivate  good  common  sense  so  that 
when  vou  write  a  bulletin  and  it  is  read 
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by  a  farmer  he  may  be  able  to  understand 
it  and  profit  by  your  labors. 

Consider  any  important  discovery 
which  has  been  of  benefit  to  ag-riculture 
and  you  will  invariably  find  that,  coupled 
with  the  peculiar  individuality  of  the  in- 
vestigator, it  was  some  institution  in- 
structor or  group  of  instructors  which 
gave  the  initial  impulse.  Numbers  of 
the  younger  men  attending  this  school, 
will,  no  doubt,  receive  encouragement, 
suggestions,  and  inspiration  which  will 
be  fruitful. 

While  I  have  mentioned  some  of  the 
main  features  which  have  contributed  to 
the  success  of  our  American  institutions 
for  agricultural  education  and  research, 
I  wish  also  to  briefly  mention  some  of  the 
results  that  have  been  obtained. 

On  the  perplexing  problem  of  the  con- 
servation of  the  fertility  of  the  soil,  the 
work  that  has  already  been  done  has 
thrown  much  light.  As  the  result  of  ex- 
periment station  work,  larger  yields  per 
acre,  have  been  secured  from  lands  that 
had  formerly  produced  scant  crops.  The 
ideas  advanced  by  vague  theorists  that 
the  human  race  would,  in  a  century  or 
so,  starve  because  of  soil  exhaustion,  are 
no  longer  seriously  entertained  by  scien- 
tists. 

Progress  has  been  made  in  the  im- 
provement of  many  of  our  farm  crops, 
particularly  corn  and  wheat,  by  seed 
selection,  breeding  and  cultivation.  New 
varieties  are  produced  which  are  suitable 
for  different  climatic  and  soil  conditions. 

Ways  have  been  provided  for  the  pro- 
tection of  crops  from  insect  ravages. 
The  "grasshopper  plague,"  the  ravages 
of  the  chinch  bug,  the  army  worm,  and 
other  destructive  insects  no  longer  are 
such  menaces  as  they  were  years  ago. 

Animal  foods  are  produced  more  in- 
telligently and  economically.  A  larger 
list  of  valuable  forage  crops  is  now  at  the 
disposal  of  the  farmer.  In  case  of  spring 
drouth,  ways  have  been  pointed  out  by 


which  late  summer  and  autumn  forage 
can  be  produced. 

In  the  feeding  of  farm  animals  and  the 
production  of  milk,  butter,  cheese,  beef, 
mutton,  pork,  lard,  bacon,  wool,  poultry, 
and  eggs,  substantial  progress  has  been 
made.  Feeding  stuffs  are  selected  and 
purchased  more  intelligently,  and  their 
composition  and  value  are  better  under- 
stood by  people  in  general.  Ten  years 
ago  the  words  ''protein"  and  "carbo- 
hydrates" were  rarely  seen  in  agricul- 
tural papers,  while  now  they  have  be- 
come common  terms. 

Progress  has  been  made  in  the  im- 
provement of  farm  animals  by  breeding, 
although  less  advance  has  been  achieved 
by  stations  in  this  direction  than  in  oth- 
ers. In  animal  breeding,  results  are  se- 
cured more  slowly  than  in  plant  breeding 
or  other  experimental  lines. 

The  production  of  fiber  crops  has  re- 
ceived its  share  of  attention.  Cotton  is 
raised,  protected  from  insects,  and  mar- 
keted, more  intelligently  than  formerly 
as  the  result  of  station  work. 

Animal  diseases  are  held  in  check  and 
treated  more  successfully.  The  impor- 
tance of  sanitation,  the  relation  of  animal 
to  human  diseases,  and  the  prevention  of 
diseases  rather  than  their  cure,  are  some 
of  the  problems  which  have  been  under- 
taken by  station  veterinarians. 

The  investigations  relating  to  human 
foods  and  the  nutrition  of  man  have  been 
of  particular  value,  not  only  to  the  farm- 
er, but  to  the  average  wage-earner  as 
well.  The  laws  underlying  the  subject 
of  nutrition  are  gradually  being  inter- 
preted, and  better  and  more  economical 
foods  are  now  within  reach  of  the  work- 
ing man  than  would  be  possible  if  no  ex- 
periment station  work  had  been  done. 

As  the  result  of  studies  in  practical 
forestry,  the  forest  crops  are,  to  some  ex- 
tent, being  grown  and  handled  in  a  sys- 
tematic and  business-like  manner  in- 
stead of  destructively  as  heretofore. 
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The  farmer  is  being  protected  from 
frauds  as  the  result  of  experiment  sta- 
tion work.  Quack  preparations  and  pat- 
ent nostrums  have  a  smaller  sale  than 
formerly.  In  the  way  of  exposing  frauds 
alone,  the  stations  have  saved  large  sums 
of  money  to  our  people. 

In  the  manufacture  of  agricultural 
products,  particularly  butter  and  cheese, 
the  stations  have  assisted  the  farmers  in 
making  a  higher  grade  of  goods  and  in 
handling  these  articles  in  a  more  satis- 
factory way. 

Time  will  not  permit  me  to  mention 
other  important  lines  of  work  in  which  re- 
sults have  been  secured,  such  as  reclaim- 
ing alkali  lands,  improving  fruits  and 
vegetables,  and  the  introduction  of  new 
varieties  of  crops. 

A  large  amount  of  w^ork  has  been  done 
upon  all  of  these  lines.  The  financial 
returns  to  the  people  from  any  one  of 
the  many  results  enumerated  have  been 
greater  than  the  total  cost  of  the  sta- 
tions. No  one  line  of  investigation  can 
be  said  to  be  more  important  than  an- 
other. The  experiment  station  work  has 
touched  nearly  every  phase  of  agricul- 
ture. Improvement  has  been  manifested 
on  all  sides — soil  improvement,  crop  im- 
provement, and  even  the  improvement 
of  man. 

As  the  experiment  stations  become 
older,  and  as  they  improve  their  work 
by  increasingly  valuable  discoveries  and 
results,  they  will  be  held  in  correspond- 
ingly higher  esteem  by  the  people.  With- 
out the  work  that  has  been  done  by  the 
stations,  large  public  enterprises,  such 
as  redeeming  the  arid  lands  by  irrigation, 
could  not  have  been  undertaken. 

The  experiment  stations  offer  many 
attractions  to  young  men  who  are  prop- 
erly equipped  for  the  work.  The  station 
worker  of  the  future,  however,  needs  to 
give  careful  preparation  to  his  chosen 
profession.  There  has  been  a  tendency, 
on  the  part  of  many,  to  specialize  too 


early  and  neglect  the  broad  liberal  edu- 
cation that  is  so  necessary  before  spe- 
cialization should  be  undertaken. 

The  results  obtained,  in  agricultural 
education,  have  been  fully  as  significant 
as  those  secured  in  station  and  research 
work.  Agricultural  colleges  which  fif- 
teen years  ago  had  only  a  half  dozen  stu- 
dents, now  have  from  fifty  to  one  hun- 
dred, and  agricultural  schools  which 
were  then  unheard  of,  now  have  hun- 
dreds of  students. 

I  believe  that  the  logical  development 
of  the  educational  system  will  be  along 
lines  which  are  already  blocked  out  in 
some  of  our  institutions.  There  will  be 
the  agricultural  high  school  which  will 
take  the  farmers'  boys  and  girls  when 
they  have  completed  the  grammar 
school  grades,  and  give  them  three  or 
four  years  of  high  school  work  wdiich 
will  fit  them  for  farm  life  and  work.  The 
course  in  the  agricultural  high  school  in- 
cludes a  continuation  of  the  common 
branches  in  connection  with  technical 
studies  adapted  to  the  age  of  the  student 
and  the  possibilities  of  practical  results. 
For  instance,  chemistry  must  go  far 
enough  to  teach  the  analysis  of  foods 
and  soils  ;  botany  must  be  the  foundation 
for  the  study  of  many  kinds  of  plant  life 
and  the  practical  work  of  planting,  culti- 
vating and  harvesting ;  entomology  must 
teach  at  least  the  general  character  of  the 
insect  friends  and  enemies  of  the  farmer,, 
and  the  means  of  employing  the  one  and 
destroving  the  other.  There  must  be 
practical  shop  study  of  carpentry  and 
blacksmithing,  actual  work  in  the  dairy, 
technical  instruction  in  animal  breeding 
and  the  selection  and  care  of  stock,  and 
experimental  work  in  laboratory  and 
greenhouse.  In  fact,  all  the  work  must 
be  intensely  practical  and  there  must  be 
opportunity  for  practice  and  observation 
of  actual  method  at  every  turn. 

The  object  of  the  agricultural  high 
school  must  not  be  to  turn  out  finished 
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scientists,  but  rather  to  give  to  the  aver- 
age farmer's  boy  a  practical  fitting  for 
his  Ufe  work — such  a  fitting  as  the  tech- 
nical schools  give  to  the  boys  who  attend 
them  only  to  perfect  themselves  in  a 
chosen  trade. 

But  it  is  obvious  that  such  a  school  is 
the  best  secondary  school  for  the  young 
man  or  woman  who  desires  to  become  a 
scientific  agriculturist.  For  this  reason 
the  course  in  the  high  school  should  lead 
as  directly  as  possible  to  the  college 
course.  Of  the  latter  I  need  not  speak  at 
length  to  the  present  audience.  Xo  field 
for  the  useful  exercise  of  trained  facul- 
ties has  ever  been  more  attractive  than 
that  which  now  opens  before  the  agri- 
cultural scientist.  And  further,  there  is 
a  demand  for  his  services  which  makes  it 
probable  that  he  can  soon  command  a 
compensation  quite  commensurate  to  his 
talents. 

Besides  the  college  and  high  school 
work  important  progress  has  been  made 
in  the  development  of  dairy  schools, 
short  courses  in  agriculture,  farmers' 
reading  courses,  and  other  lines  of  agri- 
cultural education.  The  farmers'  insti- 
tutes in  many  states  have  done  excellent 
work.  Text-books  and  farmers'  man- 
uals have  been  prepared  which  have 
been  of  value  in  all  this  educational  effort. 

The  field  of  activity  in  agricultural 
education  is  almost  limitless.  Xew  things 
and  ofood  things  are  being  constantly 
proposed.  In  fact  there  is  so  much  that 
can  be  done  by  the  ambitious  professor 
or  station  worker  that  the  present  ten- 
dency is  to  undertake  too  much  and  to 
carry  on  too  many  lines  of  work.  In 
many  colleges  and  stations  better  results 
could  be  secured  if  the  work  were  more 
concentrated  and  unified.  Concentra- 
tion and  co-operation  should-  be  the 
watchwords  in  all  station  and  college 
work  in  the  future. 

While  the  institutions  for  agricultural 
education  and  research  have  made  great 


progress  and  brought  forth  good  results 
during  the  past  decade,  it  should  be  re- 
membered that  they  have  but  entered  up- 
on their  work  of  usefulness.  Many  un- 
solved problems  remain  to  be  consid- 
ered. But  the  future  of  the  agricultural 
college  and  stations  is  bright ;  for  it  rests 
with  the  workers.  These  workers  will 
do  their  part,  I  am  confident;  The  good 
attendance  which  marks  the  opening  of 
the  Graduate  School  of  Agriculture  is 
one  of  the  best  indications  of  the  enthu- 
siasm and  earnestness  which  characterize 
the  work  of  college  and  station  men.  In 
this  earnestness  and  enthusiasm  lies  the 
guarantee  of  a  constantly  increasing  use- 
fulness and  achievement  under  the 
American  Svstem  of  Agricultural  Edu- 
cation and  Research. 


The  Science  of  Agriculture. 

Saturday  Conference,  by  A.  C.  True.  Dean. 

In  order  to  make  an  intelligent  and 
correct  answer  to  the  question  whether 
there  is  a  science  of  agriculture,  we  must 
first  clearly  understand  what  is  meant  by 
the  terms  "science"  and  "a  science."  For 
this  purpose  we  may  fairly  appeal  to 
books  of  reference  in  common  use,  which 
have  been  brought  reasonably  well  up  to 
date,  so  that  they  may  be  taken  as  ex- 
pressing the  consensus  of  scholars  on 
this  subject  in  our  day.  I  ask  your  at- 
tention, therefore,  first  to  the  definition 
of  science  given  in  Johnson's  Encyclo- 
pedia— revised  edition. 

"ScTEXCE.  In  a  general  sense,  knowl- 
edge reduced  to  order ;  that  is,  knowl- 
edge so  classified  and  arranged  as  to  be 
easily  remembered,  readily  referred  to, 
and  advantageously  applied.  All  science 
is  based  on  the  assumption  that  the  laws 
of  nature  are  immutable.  From  this 
point  of  view  science  may  be  regarded 
as  a  knowledge  of  the  laws  of  nature, 
embracing  the  process  of  experiment, 
observation,  and  comparison,  by  which 
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they  are  discovered,  and  the  modes  of 
reasoning  by  which  their  operation  in 
the  production  of  phenomena  is  made 
known.  Hence  most  widely  it  signifies 
the  knowledge  of  a  truth  in  relation  to 
other  truths." 

Next  let  us  examine  the  definitions  of 
"science"  and  "a  science"  given  in  the 
Standard  Dictionary: 

"Science.  (1)  Knowledge  gained 
and  verified  by  exact  observation  and 
correct  thinking,  especially  as  methodi- 
cally formulated  and  arranged  in  a  ra- 
tional system ;  also,  the  sum  of  universal 
knowledge. 

Science  in  the  wide  sense  includes 

(1)  science  proper,  embracing  (a)  exact 
knowledge  of  facts  (historical  or  empiri- 
cal science),  (b)  exact  knowledge  of  lazvs, 
obtained  by  correlating  facts  (nomologi- 
cal  science),  and  (c)  exact  knowledge  of 
proximate  causes  (rational  science) ;  and 

(2)  philosophy.  In  the  narrow  sense  of 
positive  science  the  word  is  used  as  in- 
cluding only  the  first  two  divisions  of 
science  proper, 

"A  Science.  (2)  Any  department  of 
knowledge  in  which  the  results  of  inves- 
tigation have  been  worked  out  and  sys- 
tematized ;  an  exact  and  systematic  state- 
ment of  knowledge  concerning  some 
subject  or  group  of  subjects;  especially, 
a  system  of  ascertained  facts  and  prin- 
ciples covering  and  attempting  to  give 
adequate  expression  to  a  great  natural 
group  or  division  of  knowledge ;  as,  the 
sciences  of  astronomy,  botany,  chemistry 
and  medicine  ;  the  science  of  theology." 

We  may,  then,  have  a  "science  of  agri- 
culture" provided  there  is  a  body  of 
knowledge  about  agriculture  which  has 
been  "gained  and  verified  by  exact  ob- 
servation and  correct  thinking,"  and  "in 
which  the  results  of  investigation  have 
been  worked  out  and  systematized." 

This  science  should  embrace  (a)  an 
exact  knowledge  of  facts,  and  (b)  an  ex- 


act knowledge  of  lazvs,  obtained  by  cor- 
relating facts. 

But  there  are  different  kinds  of  facts 
and  lazvs,  and  in  order  to  see  what  is  the 
real  character  of  the  Science  of  Agricul- 
ture and  its  relation  to  other  sciences,  it 
will  be  well  to  make  at  least  a  rough 
classification  of  sciences. 

There  are,  first,  the  mathematical  and 
physical  sciences  which  deal  with  the 
facts  and  laws  of  number  and  space,  and 
the  properties  of  matter.  The  mathe- 
matical sciences  are  algebra,  arithmetic, 
geometry.  The  physical  sciences,  con- 
sidered as  the  sciences  which  treat  of 
dead  matter,  or  of  energy  apart  from 
vitality,  are  astronomy,  mechanics,  phys- 
ics, and  chemistry. 

These  sciences  which  deal  with  the 
ultimate  constitution  of  matter  may  for 
our  purpose  be  termed  Primary  Sciences. 

Some  may  also  consider  biology,  as 
the  science  of  life  or  living  organisms, 
as  a  primary  science ;  but  as  a  matter  of 
fact,  we  study  under  the  head  of  biology 
very  largely  the  physics  and  chemistry 
of  the  matter  comprising  living  organ- 
isms, so  that  biological  sciences  are  real- 
ly complex  sciences  which  deal  not  so 
much  with  the  ultimate  constitution  of 
matter  and  life,  as  with  secondary  facts 
and  phenomena  as  revealed  in  living  or- 
ganisms. They  belong,  therefore,  to 
what  may  be  called  Secondary  Sciences. 

Thus  physiology  is  very  largely  the 
physics  and  chemistry  of  the  plant  or 
animal,  as  mineralogy  is  the  physics  and 
chemistry  of  minerals.  These  secon- 
dary sciences,  of  course,  have  their  de- 
scriptive side,  under  which  the  objects 
with  v/hich  they  deal  are  described  and 
classified.  Among  the  Secondary  Sci- 
ences are  botany,  zoology,  physiology, 
mineralogy,  etc. 

There  is  a  third  class  of  sciences  wliich 
are  of  a  still  more  complex  nature,  deal- 
ing with  large  complex  objects  or  groups 
of  objects,   and  making  use  in  special 
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ways  of  the  facts  and  laws  included  in  the 
primary  and  secondary  sciences.  Such 
for  example  are  the  sciences  of  geology, 
geography,  and  medicine ;  and  in  this 
class  I  would  also  put  the  science  of  agri- 
culture. For  our  purpose  at  least,  we 
may  call  these  sciences.  Tertiary  Sciences. 

\Mthout  doubt  greater  refinements  of 
classification  would  be  required  if  we 
were  making  an  exhaustive  study  of  the 
relations  of  the  various  sciences  to  each 
other.  We  should  at  the  outset  of  such 
a  study  find  great  difficulty  in  exactly  de- 
fining the  boundaries  of  each  science,  for 
the  more  closely  we  study  the  different 
forms  and  groups  of  matter  and  living 
organisms,  the  more  clearly  we  see  the 
intermingling  and  overlapping  of  laws 
and  phenomena.  The  relations  of  this 
to  our  present  subject  I  shall  brieflv  con- 
sider later.  It  will,  however,  help  to  re- 
move difficulties  in  defining  the  science 
of  agriculture  if  we  keep  in  mind  the 
somewhat  rough  and  ready  classification 
of  sciences,  which  I  have  made  into  three 
groups— Primary,  Secondary,  and  Ter- 
tiary. 

The  primary  sciences  are  those  which 
deal  with  the  constitution  of  things. 

The  secondary  sciences  are  those 
which  classify  and  describe  natural  ob- 
jects and  explain  their  constitution  and 
functions — on  the  basis  of  the  primary 
sciences. 

The  tertiary  sciences  are  those  which 
deal  with  aggregations  of  natural  objects 


correlated  so  as  to  form  a  natural  or  arti- 
ficial system,  which  may  be  described  as 
a  whole,  and  the  constitution  and  func- 
tions of  which  may  be  explained  on  the 
basis  of  the  primary  and  secondary  sci- 
ences. 

From  the  complex  and  diverse  nature 
of  the  systems  with  which  the  tertiary 
sciences  deal  it  is  hardly  to  be  expected 
that  they  can  be  satisfactorily  classified, 
or  that  they  will  individually  permit  of 
rigid  and  adequate  defintion.  It  will  al- 
ways be  somewhat  difficult  to  differen- 
tiate them  absolutely  from  the  sciences 
underlying  them,  but  in  this  respect  they 
differ  only  in  degree  from  the  primary 
and  secondary  sciences.  In  the  develop- 
ment of  modern  science,  with  its  almost 
limitless  ramifications  and  the  numerous 
points  of  view  from  which  scientific  in- 
vestigations may  be  pursued  and  their 
results  recorded,  it  is  no  longer  possible 
to  make  logical  and  fixed  boundaries  for 


particular  sciences. 


Whether  the  sci- 
ence of  nutrition,  for  instance,  shall  be 
considered  physiological  chemistry  or 
chemical  physiology  or  a  branch  of  bi- 
ology— either  botanical  or  zoological — 
will  depend  a  good  deal  on  the  point  of 
view  of  the  scientist  defining  it. 

Xevertheless.  I  believe  it  is  possible 
to  sufficiently  differentiate  the  individual 
tertiary  sciences  so  that  they  may  be  con- 
sidered as  organic  wholes  rather  than 
mere  aggregations  of  underlying  sci- 
ences. And,  as  I  shall  endeavor  to  show 
later.  I  deem  it  very  important  that  they 
should  be  thus  differentiated  and  studied. 
Let  us.  therefore,  examine  the  definitions 
which  may  fairly  be 
these  tertiarv  sciences. 


Geology  (Science  of  Lithosphere) :  Geography: 


Dynamic  Geology. 
Petrography. 
Structural  Geology. 
Physiography. 
Historic  Geology— 

Stratigraphic. 

Paleontologic. 
Economic  Geology. 
Geologic  Technology. 


Mathematical  («)  Astronomical. 

{  Geodesy. 
(^)  Math,  proper^  Topography. 

(  Cartography. 

Physical  (^^  Physiography. 
i^)  Hydrography. 

Political  ('»)  Ethnography. 
(^)  Ethnology. 


Medicine: 


Agriculture: 


Pathology. 
Medical  Chemistry. 
Pharmacology. 
Therapeutics. 
Surgery. 

Hygiene  and  Sanitation. 
Medical  Jurisprudence. 


\  Agronomy 


{  Breeding. 
Culture. 


Plant  Production -N  Horticulture 

f  Forestry        I  Preservation. 

r  Mammalictilture  f 

I  Aviculture  I  Breeding. 

Zootechny  ■{  Pisciculture       i  Nutrition. 

!  Apiculture         I  Management. 

I  Sericulture  I 
Agrotechny. 
Rural  Engineering. 
Rural  Economics. 
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Geology,  as  the  science  of  the  earth,  or 
more  strictly  of  the  Hthosphere,  may  be 
subdivided  as  stated  on  page  205.  "It  is 
related  to  physical  geography,  the  sci- 
ence of  the  surface.  This  relation  is  pe- 
culiarly intimate  because  the  same  series 
of  changes  which  have  produced  the  tex- 
ture and  structure  of  the  crust  have  also 
produced  the  forms  of  the  surface,  so 
that  the  processes  of  change  belong  alike 
to  dynamic  geology  and  physical  geog- 
raphy ;  and  physiography  is  claimed  by 
both  sciences.  Mineralogy,  though 
strictly  a  department  of  chemistry,  is  in- 
terwoven with  petrography,  and  their  re- 
lations are  doubtless  destined  to  become 
still  more  intimate  as  the  genesis  of  rocks 
and  minerals  comes  to  be  better  under- 
stood. Paleontology,  though  an  insepa- 
rable part  of  historic  geology,  is  equally 
inseparable  from  biology ;  but  while 
neither  affiliation  can  be  abandoned, 
there  is  a  well-developed  tendency  to 
divide  this  science  into  two  parts — bio- 
logic paleontology,  being  concerned 
chiefly  with  the  sequence  or  evolution  of 
living  forms  as  illustrated  by  fossils,  and 
geologic  paleontology  with  the  associa- 
tion of  fossils  in  faunas  and  floras." 

''Geography  is,  literally,  a  descrip- 
tion of  the  earth.  This  is  General  De- 
scriptive Geography.  But  the  great  pro- 
cess of  physical  and  natural  science,  as 
well  as  of  the  science  of  man  in  all  his 
conditions,  has  awakened  a  desire  for  a 
higher,  more  comprehensive,  and  intelli- 
gent knowledge  of  the  earth.  To  de- 
scribe without  rising  to  the  causes  and 
descending  to  the  consequences  of  the 
phenomena  is  not  science.  The  reflec- 
tive mind  craves  more.  While  studying 
the  earth  in  its  natural  aspects,  it  wishes 
to  learn  why  these  natural  Dhenomena 
are  as  they  appear,  how  they  are  pro- 
duced, and  what  laws  govern  them.  It 
seeks  to  understand  the  relations  of  mu- 
tual dependence  that  binds  them  to- 
gether, as  causes  and  effects,  into  a  vast 
system,  into  one  great  individual  mech- 


anism, which  is  the  terrestrial  globe  it- 
self, with  all  it  contains.  Such  a  science 
must  endeavor  to  discover  those  in- 
cessant mutual  actions  of  the  different 
portions  of  physical  nature  upon  each 
other,  of  inorganic  nature  upon  organ- 
ized beings — upon  man  in  particular — 
and  upon  the  successive  development  of 
human  societies ;  in  a  word,  to  study  the 
reciprocal  action  of  all  these  forces,  the 
perpetual  play  of  which  constitutes  what 
might  be  called  the  life  of  the  globe: 
This  is  Scientifie  Geography,  which  may 
be  defined  as  the  science  of  the  general 
phenomena  of  the  globe,  and  its  life,  in 
reference  to  their  connection  with  mutual 
dependence. 

"It  may  be  asked  whether  a  science 
which  thus  embraces  the  whole  domain 
of  nature  and  man  has  a  claim  to  an  indi- 
vidual existence  ;  but  when  geology  has 
taught  the  composition  of  the  earth's 
crust  and  the  history  of  its  gradual  form- 
ation, physics,  the  laws  which  govern 
matter ;  when  botany  and  zoology  have 
classified  the  plants  and  animals  accord- 
ing to  their  affinities  and  differences  in  a 
grand  system  of  life  ;  when  ethnography 
and  history  have  done  their  special  work 
it  still  remains  for  geography  to  trace 
out  the  relations  of  these  various  orders 
of  things  to  each  other.  Geography 
needs  the  results  of  all  these  sciences, 
but  is  not  to  be  confounded  with  them. 

"Geography,  as  the  science  of  the 
earth,  is  naturally  divided  into  three  great 
departments,  corresponding  to  three  or- 
ders of  facts  :  The  earth  considered  as 
a  planet,  a  part  of  the  solar  system,  or 
Astronomical  Geography ;  the  earth  con- 
sidered in  itself,  the  Geography  of  Nature, 
or  Physical  Geography;  the  earth  consid- 
ered as  the  abode  of  man,  the  Geography 
of  Man.  These  three  departments  are 
usually  called  Mathematical,  Physical,  and 
Political  Geography.'' 

I  have  given  this  account  of  Geogra- 
phy because  it  illustrates  very  well  on 
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what  broad  lines  a  tertiary  science  may 
be  constructed.  Geography,  as  a  science 
in  this  modern  sense,  is  of  very  recent 
date  and  has  hardly  yet  passed  the  time 
of  struggle  for  recognition  as  a  distinct 
science.  This  is  not  remarkable,  be- 
cause the  new  science  of  geography  em- 
braces material  drawn  from  many  sci- 
ences— mathematics,  physics,  botany, 
zoology,  geology,  astronomy,  meteor- 
ology, ethnology,  statistics — these  at 
least  are  embraced  in  geography,  and 
there  have  been  many  scientists  (of  whom 
a  few  remain  unto  this  present  day),  who 
have  claimed  that  geography  was  merely 
a  loose  aggregation  of  materials  drawn 
from  different  sciences,  and  should 
therefore  not  be  considered  as  a  distinct 
science.  Others  have  claimed  that  it  was 
merely  a  branch  of  some  existing-  science, 
e.  g.,  astronomy  or  geology.  But  as 
geographers  have  kept  at  their  work  and 
have  elaborated  and  correlated  the  differ- 
ent parts  of  the  science  of  geography,  the 
distinctiveness  of  this  body  of  knowledge 
has  become  more  apparent  and  the  ad- 
A'antages  of  studying  the  subjects  in- 
cluded in  geography  in  a  systematic  way 
according  to  their  groupings  as  geogra- 
phy have  been  more  clearly  revealed. 
Hence  in  our  best  institutions  for  higher 
learning,  instead  of  being  contented  with 
giving  the  student  instruction  in  the  sci- 
ences related  to  geography,  special  and 
distinct  courses  in  geography  are  being 
offered,  and  it  is  coming  to  be  recog- 
nized that  even  the  teachers  of  elemen- 
tary geography  should  have  special  train- 
ing in  the  science  of  geography  in  the 
normal  school,  or  the  college  or  univer- 
sity. 

The  Science  of  Medicine  is  one  of  the 
tertiary  sciences,  which,  like  the  science 
of  agriculture,  has  been  profoundly  af- 
fected by  recent  researches  in  other  sci- 
ences. It  is,  therefore,  in  process  of  re- 
construction. And  one  marked  effect  of 
the  remarkable  widening  of  the  scientific 


basis  of  the  practice  of  medicine  has  been 
that  the  science  of  medicine  has  lost  that 
clear-cut  definition  which  in  past  times 
it  was  thought  to  have.  For  this  reason, 
while  there  are  numerous  old  treatises  in 
which  elaborate  classifications  of  the 
science  of  medicine  are  set  forth,  such 
classifications  have  almost  entirely  dis- 
appeared from  the  recent  literature  of 
medicine.  At  the  same  time  we  have  in 
medical  institutions  and  treatises  an  ad- 
vancing elaboration  and  differentiation 
of  courses  and  subjects  bearing  on  the 
science  of  human  disease  and  its  preven- 
tion or  cure.  On  the  basis  of  a  thorough 
study  of  the  constitution,  morphology, 
and  physiology  of  the  normal  human 
being,  the  modern  science  of  medicine 
embraces  Pathology,  (anatomical  and 
phvsiological),  [Medical  Chemistry, 
Pharmacology,  Therapeutics,  Surgery, 
Hvgiene  and  Sanitation,  and  ^Medical 
Jurisprudence.  ^Medicine  is  then  a  sci- 
ence which  uses  materials  drawn  from 
manv  sciences.  These  materials  are 
grouped  in  new  and  special  ways  with 
reference  to  their  ultimate  usefulness  as  a 
basis  for  an  art  or  practice.  This  prac- 
tice is  clearly  differentiated  from  the 
science  and  yet  indissolubly  united  with 
it.  Iri  this  respect  medicine  and  agricul- 
ture are  comparable.  In  the  case  of 
both  there  is  a  science,  now  as  we  be- 
lieve on  a  sound  basis  and  rapidly  devel- 
oping along  right  lines :  but  there  is  also 
a  practice,  which  is  every  year  being 
more  profoundly  and  beneficially  affect- 
ed by  the  science  which  explains  the 
principles  on  which  its  processes  are 
founded,  and  which  reveals  the  facts  and 
laws  by  means  of  which  its  operations 
may  be  further  improved. 

The  Science  of  Agriculture  is  that  body 
of  knowledge  (gained  and  verified  by 
exact  observation  and  correct  thinking, 
methodically  formulated  and  arranged  in 
a  rational  system)  in  which  the  facts  re- 
lating to  the  production  of  plants  and 
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animals  useful  to  man,  and  the  uses  of 
these  plants  and  animals  are  accurately 
set  forth  and  a  rational  explanation  is 
given  of  the  phenomena  and  laws  in- 
volved in  such  production  and  uses.  It 
is  obvious  that  this  body  of  knowledge 
may  be  variously  subdivided,  according 
to  different  purposes  of  study  or  applica- 
tion. But  in  order  to  bring  out  more 
clearly  my  conception  of  the  science,  I 
shall  now  attempt  to  make  and  define 
one  series  of  subdivisions. 

Agriculture,  as  the  Science  of  the  pro- 
duction and  uses  of  plants  and  animals 
useful  to  man,  may  be  divided  into  Plant 
Production,  Animal  Production  or  Zo- 
otechny.  Agricultural  Technology,  or 
Agrotechny,  Rural  Engineering,  and 
Rural  Economics. 

Under  Plant  Production  is  included 
whatever  relates  to  the  natural  or  artifi- 
cial environment  (z.  e.,  climate,  soil, 
water,  fertilizers)  of  useful  plants,  their 
structure,  composition,  physiology,  bo- 
tanical relations,  varieties,  geographical 
distribution,  culture,  harvesting,  preser- 
vation, and  uses,  and  the  obstructions  to 
their  growth,  preservation  or  use.  Plant 
Production  may  be  subdivided  into  Ag- 
ronomy, which  deals  with  what  are  com- 
monly called  field  or  farm  crops ;  Horti- 
culture, which  deals  with  vegetables, 
fruits,  and  ornamental  plants,  especially 
as  grown  in  gardens,  small  plantations  or 
parks,  and  Forestry,  which  deals  with 
trees  and  shrubs  grown  in  large  tracts. 
It  is  obvious  that  the  boundaries  of  these 
divisions  of  Plant  Production  cannot  be 
very  exact.  Whether  sweet  potaties  or 
beans  shall  be  called  agronomical  or  hor- 
ticultural crops  will  depend  largely  on 
the  conditions  of  their  culture ;  and 
whether  a  certain  kind  of  tree  shall  be 
considered  a  forest  tree  or  an  ornamental 
plant,  will  depend  on  the  method  of  its 
culture  and  its  use.  The  science  of  plant 
production  derives  its  materials  from 
meteorology,   agricultural  physics  and 


chemistry,  economic  botany,  bacteriol- 
ogy, vegetable  physiology  and  pathol- 
ogy, economic  entomology,  economic 
zoology,  and  perhaps  from  other  sci- 
ences. But  these  materials  may  be  group- 
ed in  their  relations  to  the  processes  in- 
volved in  the  production  and  uses  of 
different  kinds  of  plants,  so  as  to  form  a 
distinct  body  of  knowledge  fairly  enti- 
tled to  the  name  of  Science  of  Plant 
Production  as  one  of  the  divisions  of  the 
Science  of  Agriculture. 

The  Science  of  Plant  Production  may 
be  subdivided  either  according  to  groups 
of  plants  as  suggested  above,  i.  e.,  into 
Agronomy,  Horticulture  and  Forestry, 
or  along  other  lines,  e.  g.,  Plant  Breed- 
ing, Plant  Culture,  Plant  Preservation. 
Thus  the  plant  breeder  may  be  differenti- 
ated from  the  plant  physiologist,  as  a 
man  who  is  an  expert  in  the  science  of 
improving  the  varieties  of  useful  plants 
for  particular  purposes,  taking  into  ac- 
count the  climate  and  soil  in  which  the 
plants  are  to  be  grown,  and  the  economic 
uses  to  which  they  are  to  be  put.  He 
must  be  a  plant  physiologist ;  but  if  he  is 
only  that,  he  will  not  be  a  successful 
plant  breeder.  The  plant  culturist  should 
understand  the  physics  and  chemistry  of 
soils,  the  botanical  relations  and  physi- 
ology of  useful  plants,  the  uses  to  which 
these  plants  are  devoted,  and  the  weeds, 
fungi,  bacteria,  insects,  and  other  pests 
which  may  impede  their  growth.  He 
must  know  all  this  in  relation  to  the 
problems  of  the  growth  of  plants  under 
the  actual  conditions  in  field  and  green- 
house, or  he  has  not  mastered  the  sci- 
ence, to  say  nothing  of  the  art  of  Plant 
Culture. 

The  second  great  division  of  the  Sci- 
ence of  Agriculture  is  Animal  Produc-  ^ 
tion,  or  Zootechny.  This  includes  what- 
ever relates  to  the  anatomy,  physiology^ 
zoological  relations,  domestication,  types 
and  breeds,  breeding,  feeding,  hygiene, 
management,  and  uses  of   useful  ani- 
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mals.  It  may  also  include  the  science 
^vhich  treats  of  diseases  and  other  im- 
pediments to  the  production  of  animals, 
i.  e.,  A'eterinary  Science,  though  this  is  in 
itself  a  large  and  distinct  body  of  knowl- 
edge, and  bears  only  the  same  relation 
to  Zootchny  that  the  Science  of  Medi- 
cine bears  to  Anthropology.  Zootechny 
may  be  subdivided  according  to  the 
kinds  of  animals  studied,  into  Mammali- 
culture.  Aviculture,  Pisciculture,  Api- 
culture, Sericulture,  or  into  such 
brandies  as  Animal  Breeding,  Animal 
Kutrition,  and  Animal  Management. 

Agrotechny  includes  whatever  relates 
to  the  conversion  of  raw  materials  pro- 
duced in  agriculture  into  manufactured 
articles  for  use  in  commerce  and  the  arts. 
It  may  also  include  the  processes  of 
handling  these  raw  materials  in  connec- 
tion with  their  commercial  uses,  as  in  the 
case  of  milk  and  cream  sold  for  consump- 
tion. It  also  involves  whatever  relates 
to  departures  from  standards  set  for 
manufactured  articles,  i.  e.,  adulterations 
and  sophistications,  in  somewhat  the 
same  way  that  the  diseases  of  plants  and 
animals  are  related  to  Agronomy  and 
Zootechny.  Agrotechny  is  naturally  di- 
A^ded  into  specialties  according  to  the 
kinds  of  materials,  e.  g.,  Foods  and 
Feeding  Stuffs,  Liquors,  Oils,  Textiles, 
Leather.  The  subdivision  of  most  im- 
portance as  a  subject  of  school  instruc- 
tion in  the  L^nited  States  is  dairying. 

Rural  Engineering-  includes  those 
branches  of  civil  and  mechanical  engi- 
neering which  relate  to  the  locating,  ar- 
ranging and  equipment  of  farms,  and  the 
construction  and  operation  of  farm  im- 
plements and  machinery.  It  embraces 
the  surveying  of  farms,  the  location  of 
farm  buildings  and  works,  the  construc- 
tion of  buildings,  water,  irrigation, 
drainage  and  sewage  system,  and  roads. 
It  also  involves  the  .principles  of  me- 
chanics as  applied  to  farm  machinery, 
and  the  use  of  different  kinds  of  power 


for  agricultural  purposes.  As  a  branch 
of  the  Science  of  Agriculture  it  involves 
an  understanding  of  the  requirements  of 
the  plants  and  animals  to  be  grown  and 
used  on  the  farm,  as  well  as  the  needs 
of  the  human  inhabitants  as  related  to 
engineering  problems. 

Rural  Economics  may  be  more  or 
less  broadly  defined  according  to  rhe 
point  of  view.  It  at  least  includes  what- 
ever relates  to  agriculture  considered  as 
a  means  for  the  production,  preservation, 
and  distribution  of  wealth  by  the  use  of 
land  for  the  growing  of  plants  and  ani- 
mals. It  may  include  development  of 
agriculture  as  a  business  (history  of  ag- 
riculture), as  well  as  the  facts  and  prin- 
ciples of  farm  management  under  pres- 
ent conditions.  If  formulated  and  stud- 
ied in  its  relation  to  the  production  and 
uses  of  useful  plants  and  animals,  Rural 
Economics  may  fairly  be  claimed  to  be 
a  branch  of  the  Science  of  Agriculture, 
though  the  same  facts  and  principles 
may  easily  be  so  grouped  as  to  make  a 
subdivision  of  Political  Economy  or 
Sociology. 

It  should  be  understood  that,  while  in- 
sisting on  the  existence  of  a  real  Science 
of  Agriculture,  I  do  not  claim  that  the 
boundaries  of  this  science  can  be  deter- 
mined with  anything  like  mathematical 
precision.  But  this  is,  as  has  already 
been  said,  also  true  in  greater  or  less  de- 
gree of  all  the  sciences. 

It  is  also  true  that  in  making  subdi- 
visions of  any  science,  scholars  do  not 
now  insist  on  rigid  divisions,  or  attach 
any  very  great  importance  to  any  par- 
ticular scheme  of  classification.  But 
when  this  has  been  granted  it  must  be 
insisted  upon  that  for  such  purposes  as 
the  organization  of  courses  of  study  and 
the  administration  of  great  institutions 
of  research,  there  should  be  the  recogni- 
tion of  such  sciences  as  Geology,  Geog- 
raphy, Medicine,  and  Agriculture  as  the 
basis  for  the  organization  of  the  curricu- 
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Inm  or  the  administrative  system.  For 
practically  a  good  deal  depends  in  our 
colleges  and  scientific  institutions  on  the 
point  of  view  of  the  managers,  teachers, 
and  investigators.  As  long  as  we  admit 
the  non-existence  of  a  Science  of  Agri- 
culture, and  are  satisfied  with  aiding  ag- 
riculture through  teaching  and  investi- 
gation in  the  sciences  related  to  agricul- 
ture, we  shall  have  boards  of  trustees 
and  college  presidents  who  will  be  satis- 
fied when  their  chemists,  physicists,  and 
botanists  add  to  their  ordinary  teaching 
of  the  principles  of  chemistry,  physics, 
and  botany,  a  limited  amount  of  informa- 
tion regarding  the  application  of  those 
sciences  to  agriculture ;  and  the  teachers 
themselves,  approaching  the  subject 
from  the  standpoint  of  the  primary  or 
secondary  sciences,  will  be  most  likely 
to  subordinate  the  agricultural  side  of 
their  instruction  to  the  general  view  of 
their  favorite  science ;  so  that  the  pupils 
will  learn  a  great  deal  more  about  the 
relations  of  agricultural  subjects  to  bot- 
any or  chemistry,  than  they  will  about 
the  relation  of  botanical  and  chemical 
knowledge  to  the  production  of  useful 
plants  and  animals. 

The  establishment  of  such  an  organi- 
zation as  the  Bureau  of  Plant  Industry 
in  the  Department  of  Agriculture,  marks 
an  immense  gain,  not  only  in  effective- 
ness of  administration,  but  in  the  rela- 
tion of  the  scientific  effort  of  the  investi- 
gators to  agriculture.  Now  the  men  in 
that  bureau  feel  that  they  are  v^orking 
primarily  as  agricultural  scientists  rather 
than  merely  as  botanists.  Their  outlook 
towards  their  work  is  changed ;  there  is 
a  disposition  to  lay  under  contribution 
every  science  required  to  work  out  the 
complex  problems  of  agriculture — and 
there  is  every  reason  to  believe  that  they 
will  accomplish  for  the  science  of  Plant 
Production,  as  part  of  the  Science  of 
Agriculture,  what  that  great  bureau 
known  as  the  Geological  Survey,  has 


done  lor  the  Science  of  Geology.  AIL 
questions  regarding  the  exact  bounda- 
ries of  the  Science  of  Agriculture  or  o£ 
its  subdivisions,  sink  into  insignificance 
when  compared  with  the  substantial  fact 
that  there  is  a  rapidly  increasing  body  o£ 
knowledge  which  fairly  constitutes  a 
Science  of  Agriculture,  and  that  by  or- 
ganizing our  colleges  of  agriculture,  ex- 
periment stations,  and  Department  of 
Agriculture  on  the  basis  of  this  science 
we  may  secure  such  increased  efficiency 
of  work  and  administration  that  we  shall 
greatly  widen  the  scope  and  thorough- 
ness of  this  science,  and  through  its  ef- 
fective application  to  practice  in  an  ever- 
increasing  number  of  ways,  do  more  to 
improve  the  art  of  agriculture,  thus  bene- 
fiting the  farmers,  and  through  them  all 
mankind,  than  w^ould  ever  be  possible  as 
long  as  there  were  simply  fragments  of 
knowledge  regarding  agricultural  sub- 
jects scattered  through  a  score  of  sci- 
ences. 

The  fact  that  there  is  an  art  of  agricul- 
ture, and  that  this  art  in  its  cruder  forms, 
involves  comparatively  simple  opera- 
tions, in  no  way  militates  against  the 
need  and  feasibility  of  having  a  science 
of  agriculture.  There  is  a  practice  of 
medicine  as  well  as  a  science  of  medicine. 
In  his  simpler  work  the  doctor  or  the 
surgeon  performs  many  simple  manual 
operations  which  have  been  similarly 
performed  for  thousands  of  years,  and 
long  prior  to  the  formulation  of  any  sci- 
ence of  medicine. 

We  readily  grant  that  the  operations 
of  agriculture  may  be  performed  by  per- 
sons ignorant  of  the  science,  but  it  is 
already  evident  that  a  right  knowledge 
of  the  science  may  be  very  helpful  in  the 
practice  of  the  art.  It  is  also  becoming 
apparent  that  the  teaching  of  chemistry, 
botanv  and  zoology,  even  on  their  eco- 
nomic sides,  is  not  enough  to  satisfy  the 
needs  of  agriculture.  There  must  be 
teaching  of  the  Science  of  Agriculture  as 
such,  from  the  university  down. 
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The  method  of  my  present  discussion 
of  the  Science  of  Agriculture  has  been 
chosen  because  there  are  still  those  who 
rank  high  in  scientific  and  pedagogical 
circles,  who  claim  that  there  is  no  such 

/  thing  as  a  Science  of  Agriculture,  and 
this  view  of  the  matter  has  not  only  had 
great  influence  in  shaping  courses  of  in- 
struction and  methods  of  investigation 
along  agricultural  lines  in  the  past,  but 
is  still  operating  in  our  colleges  and  ex- 
periment stations  to  prevent  the  formu- 
lation of  vastly  better  courses  of  instruc- 
tion and  methods  of  investigation  in 
these  lines. 

Without  doubt,  the  theoretical  and 
practical  denial  of  the  possibility  of  a 
Science  of  Agriculture  has  had  much  to 
do  with  the  comparativelv  slow  growth 
of  the  Science,  and  the  present  unsatis- 
factory condition  of  agricultural  instruc- 
tion in  many  of  our  colleges.  Never- 
theless, a  Science  of  Agriculture  has 
been  developed,  and  has  already  reached 
such  a  stage  that  its  claims  are  each  year 
being  more  distinctly  recognized  in  our 
agricultural  colleges. 

The  difTferentiation  of  the  body  of 
knowledge,  which  may  fairly  be  called 
the  Science  of  Agriculture,  from  the 
other  sciences  will  lead  to  profound 
changes  in  the  methods  ot  teaching  ag- 
ricultiu-al  subjects,  the  equipment  for 
such  instruction,  and  the  arrangement  of 
courses  to  meet  the  needs  of  different 
classes  of  students.  We  are,  in  fact,  al- 
ready in  the  midst  of  such  changes.  The 

^  most  obvious  results  of  this  movement 
thus  far  are  the  division  of  the  subject  of 
agriculture  among  several  instructors  in 
each  college,  so  as  to  make  at  least  the 
beginnings  of  a  real  agricultural  faculty. 
Tluis  we  now  have  quite  commonly  in 
our  agricultural  colleges  professors  of 
pgronomy,  animal  husbandry  (zootech- 
ny).  dairying,  horticulture,  and  veteri- 
nary science.  \Mien  a  group  of  instruc- 
tors is  thus  formed  the  natural  conse- 


quence is  a  special  building  in  which  they 
may  work,  to  a  certain  extent  at  least,  in 
co-operation.  \Mien  the  building  is  pro- 
vided it  is  seen  to  be  appropriate  and  de- 
sirable that  it  should  contain  special  ar- 
rangements, facilities,  apparatus,  etc., 
suited  to  the  requirements  of  the  subjects 
to  be  taught  in  it.  This  leads  the  instruc- 
tors in  several  branches  of  agriculture  to 
set  their  wits  to  work  to  devise  special 
arrangements  and  apparatus  which  will 
improve  the  quality  and  thoroughness  of 
their  instruction.  Along  with  this  there 
is  more  study  of  the  relation  of  the  differ- 
ent topics  to  each  other  in  a  scheme  of 
instruction,  the  rearrangement  of- — 
courses,  the  improvement  of  methods  of 
teaching,  and  the  discussion  of  the  whole 
subject  of  the  pedagogy  of  agricultural 
science.  Such  a  ferment  and  develop- 
ment is  already  making  trouble  for  the 
presidents  and  boards  of  trustees  of  our 
agricultural  colleges.  The  simple  and 
inexpensive  facilities  which  have  hither- 
to sufficed  for  agricultural  instruction 
will  no  longer  do.  Agriculture  claims, 
and  is  now  in  a  position  to  rightly  claim, 
the  same  kind  of  treatment  as  is  now 
quite  generally  accorded  to  Engineering 
and  IMechanic  Arts.  If  the  teachers  of 
agriculture  are  really  alive  to  their  busi- 
ness and  successful  in  their  endeavors  to 
systematize  their  subjects  and  improve 
the  quality  of  their  teaching,  they  will  de- 
vise and  develop  methods,  apparatus,  and 
illustrative  material  which  will  call  for  an 
increasing  amount  of  money  to  properly 
house  and  maintain.  We  shall  have  fail- 
ed in  one  of  the  great  purposes  of  this 
summer  school  if  the  teachers  of  agricul- 
ture here  assembled  do  not  return  to 
their  respective  institutions  better  pre- 
pared and  more  earnest  to  contend  in 
every  proper  way  for  the  development 
and  increase  of  the  agricultural  faculties, 
and  the  facilities  for  agricultural  instruc- 
tion. This  is  not  a  matter  of  fine  build- 
ings  and    extensive   fields.    The  real 
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problem  before  the  agricultural  faculties 
is  to  devise  more  and  better  apparatus, 
to  discover  far  better  methods  of  utiliz- 
ing the  college  farm  as  a  real  agricultural 
laboratory,  to  provide  live  stock  rooms 
and  barns,  and  plant  houses  which  will 
be  of  more  real  use  as  aids  to  instruction. 
The  more  the  teachers  of  agriculture 
show  they  have  grasped  the  pedagogic 
principles  involved  in  the  proper  presen- 
tation of  their  subjects  to  students,  and 
the  more  they  collect  and  utilize  appro- 
priate apparatus  and  illustrative  material, 
the  easier  it  will  be  to  get  for  them  proper 
housing  and  equipment.  What  we  need 
especially  now  are  active,  original,  and 
ingenious  teachers.  Really  competent 
men  have  a  better  chance  of  great  suc- 
cess than  ever  before. 

Meanwhile  the  investigations  in  pro- 
gress in  experiment  stations  and  the  De- 
partment of  Agriculture  and  kindred  in- 
stitutions are  rapidly  widening  the 
boundaries  of  the  science  of  agriculture, 
and  increasing  the  material  for  instruc- 
tion. Those  men  who  are  sifting  the  re- 
sults of  these  investigations  and  writing 
books  and  other  summaries,  are  perform- 
ing a  very  useful  service.  The  Scieence 
must  nave  a  form  and  body  in  literature 
before  it  can  hope  for  general  recogni- 
tion. Its  claims  are  being  recognized  in 
a  hopeful  way  by  the  editors  of  diction- 
aries, cyclopedias,  and  other  geeneral 
works  of  reference.  The  great  Cyclope- 
dia of  Horticulture  marks  a  distinct  gain 
for  the  cause  of  agricultural  science,  and 
will,  it  is  to  be  hoped,  soon  be  supple- 
mented by  a  Cyclopedia  of  Agriculture. 

There  need  be  no  fear  that  the  elabora- 
tion of  the  Science  of  Agriculture,  the 
definition  of  its  relation  to  the  primary 
and  secondary  sciences,  and  the  making 
of  more  thorough  and  severe  require- 
ments for  courses  in  Agriculture  in  our 
colleges  will  stand  in  the  way  of  broad- 
ening the  field  of  agricultural  instruction 
so  as  to  make  it  reach  the  great  body  of 


our  youths  in  agricultural  communities 
who,  from  the  necessities  of  their  condi- 
tion and  environment  will  not  be  able  to 
attend  our  colleges.  On  the  contrary, 
the  more  definite  the  Science  of  Agricul- 
ture is  made,  and  the  more  thorough  the 
pedagogics  of  agricultural  instruction 
become,  the  easier  it  will  be  to  provide 
good  text-books  and  manuals  for  ele- 
mentary instruction  in  agriculture,  and 
to  prepare  courses  and  teachers  of  agri- 
cultural subjects  for  the  lower  schools. 
Hand  in  hand  with  the  improvement  and 
definition  of  the  Science  of  Geography, 
the  establishment  of  university  courses 
on  this  subject,  and  the  enlargement  of 
geographical  research,  has  gone  the  im- 
provement of  the  text-books  and  man- 
uals of  geography  in  all  grades  of 
schools,  and  the  betterment  of  teachers 
and  facilities  for  instruction  in  this  sub- 
ject. The  lowest  grades  of  schools  as 
well  as  the  highest,  have  realized  bene- 
ficial ef¥ects  from  the  thorough  overhaul- 
ing of  geographical  science  which  the 
past  quarter  of  a  century  has  witnesseed. 
And  so  it  will  be  with  Agriculture.  As 
definite  results  of  investigation  accumu- 
late, as  college  courses  are  improved,  as 
thorough  treatises  on  agricultural  sci- 
ence multiply,  it  will  be  easier  to  devise 
effective  and  useful  nature-study  lessons 
in  agricultural  subjects  for  our  elemen- 
tary schools,  suitable  outline  courses  in 
the  theory  and  practice  of  agriculture  for 
our  high  schools,  and  good  secondary 
courses  in  general  agriculture,  in  horti- 
culture, in  dairying,  and  in  other  spe- 
cial branches  for  the  special  agricul- 
tural schools,  which  have  already  been 
so  successfully  conducted  in  a  few  places, 
and  which  we  hope  and  expect  to  see 
established  before  long  in  many  agricul- 
tural regions  of  our  country. 

I  have  spoken  of  these  things  because 
I  deem  it  of  great  importance  at  this 
juncture  that  our  teachers  and  investi- 
gators should  regard  the  definition  and 
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formulation  of  a  Science  of  Agriculture 
as  a  matter  of  prime  importance.  For 
with  the  establishment  and  general  rec- 
ognition of  such  a  science  will  come,  not 
only  the  broadening  and  strengthening 
of  institutions  for  higher  research  and 
education  in  agricultural  subjects,  but 
also  a  vast  widening  of  the  range  of  agri- 
cultural education,  until  it  permeates  the 
mass  of  our  rural  population  and  shows 
its  beneficial  results  in  the  general  ele- 
vation of  the  intellectual  activities  of  our 
agricultural  people,  as  well  as  in  the  im- 
provement of  the  material  conditions  and 
gains  of  our  agricultural  practice.  For 
the  Science  of  Agriculture  is  one  of  those 
peculiar  products  of  our  broader  and 
better  conceptions  of  the  field  and  office 
of  Science.  It  exists  not  for  itself  alone, 
but  rather  for  the  betterment  of  man- 
kind. 


Educational  Values  of  Cours^n 
Agriculture. 


Saturday  CuiirLUJULC. "by  A.  C.  True . 


The  educational  values  of  courses  in 
Agriculture  are  determined  by  the  same 
pedagogic  standards  as  are  applied  to 
courses  in  other  subjects. 

According  to  President  EHot  of  Har- 
vard University,  the  essential  constitu- 
ents of  education  in  the  highest  sense 
are  as  follows  :  "W e  must  learn  to  see 
straight  and  clear ;  to  compare  and  infer ; 
to  make  an  accurate  record ;  to  remem- 
ber; to  express  our  thoughts  with  pre- 
cision ;  and  to  hold  fast  on  lofty  ideals." 
"There  is  also,"  he  says,  "general  recog- 
nition of  the  principle  that  effective  pow- 
er in  action  is  the  true  end  of  education 
rather  than  the  storing  up  of  informa- 
tion or  the  cultivation  of  faculties  which 


are  mainly  receptive,  discriminating  or 
critical." 

According  to  Professor  Hanus,  Pro- 
fessor of  Education  in  the  same  univer- 
sity, the  subjects  of  instruction  in  a  mod- 
ern school  course  of  study  may  be  classi- 
fied as  follows  :  "(1)  Language  and  lit- 
erature ;  i^2)  social  studies — history  (in- 
cluding the  history  of  industry  and  com- 
merce as  well  as  political  history),  gov- 
ernment, descriptive  economics ;  (3) 
art  (including  the  history  of  art,  as  well 
as  drawing,  painting,  modelling,  music) ; 
(4)  mathematics;  (5)  physical  and  bio- 
logical science ;  (6)  manual  training." 

The  first  two  classes  of  subjects  have 
a  higher  educational  value  theoretically, 
provided  the  student  is  interested  in 
them,  but  if  he  has  a  greater  interest  in 
subjects  of  the  other  classes,  they  may 
have  for  him  a  higher  educational  value 
and  may  be  advantageously  used  for  the 
development  of  habits  of  efficiency.  The 
individuality  of  the  pupil  is  considered 
of  more  importance  as  the  pupil  ad- 
vances in  age  and  maturity.  School 
courses,  especially  in  high  school  and 
college,  should,  therefore,  particularly 
promote  the  development  of  each  pu- 
pil's dominant  interests  and  powers  and 
further  should  seek  to  render  these  in- 
terests and  powers  subservient  to  life's 
serious  purposes,  which  include  self  sup- 
port or  some  worthy  form  of  service  and 
intelligent  active  participation  in  human 
afifairs. 

In  this  view  of  the  educational  prob- 
lem as  related  to  modern  civilization 
with  its  elaborate  industrial  system,  we 
do  well  to  unite  culture  and  vocational 
studies  in  school  and  college  courses. 

In  considering  the  courses  of  study 
for  our  agricultural  colleges  in  the  light 
of  these  pedagogic  principles,  we  should 
always  bear  in  mind  that  a  properly  con- 
stituted agricultural  course,  taken  as  a 
whole,  will  include  both  culture  and  vo- 
cational studies.    This  is  well  illustrated 
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by  the  course  of  study  proposed  for  our 
agricultural  colleges  by  standing  com- 
mittees of  the  Association  of  American 
Agricultural  Colleges  and  Experiment 
Stations.  This  four-year  college  course 
includes  English,  Modern  Languages, 
Psychology,  Ethics,  Political  Economy, 
General  History,  Constitutional  Law, 
Drawing,  Algebra,  Geometry,  Trigo- 
nometry,— as  culture  studies ;  next 
there  are  the  pure  sciences :  Physics, 
Chemistry,  Botany,  Zoology,  Physi- 
ology, Geology,  and  Meteorology ;  last- 
ly, the  vocational  studies  :  Agriculture, 
Horticulture  and  Forestry,  Veterinary 
Science,  and  Agricultural  Chemistry. 
As  regards  the  time  assigned  to  these 
subjects,  we  find  that  two-thirds  of  the 
entire  course  is  occupied  with  culture 
and  scientific  studies,  leaving  one-third 
of  the  time  for  agricultural  science  and 
its  applications  to  the  art  of  Agricul- 
ture. 

There  is  no  need  then  to  discuss  the 
educational  values  of  two-thirds  of  this 
course  for  these  are  already  well  estab- 
lished. It  will  perhaps  help  us  to  deter- 
mine more  accurately  the  educational 
values  of  the  remaining  third,  i.  e.,  the 
agricultural  portion  of  the  course,  if  we 
divide  it  into  two  sections.  A  large  part 
of  it  consists  of  the  study  of  the  different 
branches  of  the  science  of  Agriculture. 
Essentially,  these  have  educational  values 
as  scientific  studies,  varying  according 
to  their  nature  and  scope.  In  their  en- 
tirety, they  cover  quite  a  wide  range, 
since  they  include  materials  drawn  from 
Physics,  Chemistry,  and  various  Bio- 
logical sciences,  Engineering,  and  Eco- 
nomics. Leaving  out  for  the  present  the 
manual  operations  which  we  desire  to 
consider  separately  as  the  second  sec- 
tion of  the  agricultural  division  of  the 
college  course,  agricultural  science  em- 
braces all  the  other  lines  of  instruction 
laid  down  by  Professor  Hanus.  except 
Language  and  Literature ;  that  is,  it  in- 


cludes piiysical  and  biological  science, 
mathematics,  art,  and  social  study. 
Properly  taught,  the  student  of  agricul- 
tural science  will  "see  straight  and  clear; 
compare  ^  nd  infer ;  make  an  accurate 
record  ;  remember;  express  his  thoughts 
with  precision ;  and  hold  fast  on  lofty 
ideals." 

From  the  complex  nature  of  the  agri- 
cultural sciences,  they  should  have  high 
educational  values  along  these  different 
lines. 

The  objects,  facts  and  phenomena 
brought  before  the  student  of  agricul- 
tural science  are  of  such  a  kind  as  to 
test  his  capacity  to  "see  straight  and 
clear''  in  a  very  high  degree.  Whatever 
previous  training  he  has  had  in  this  line 
will  doubtless  aid  him  in  this  new  and 
higher  field  of  science,  but  however 
good  his  previous  training,  he  will  find 
very  much  to  train  and  develop  his  per- 
ceptive powers  in  observing  the  com- 
plex things  involved  in  agricultural  sci- 
ence. The  soil,  cultivated  plants,  do- 
mestic animals  are  not  simple  and  ele- 
mentary things,  easy  to  be  apprehended 
and  comprehended.  If  we  are  to  know 
them  in  any  accurate  sense,  we  must  see 
straight  and  clear  and  long.  These  ag- 
ricultural subjects  also  furnish  innumer- 
able opportunities  for  comparisons,  most 
of  which  will  be  far  from  simple  and  the 
problems  of  correct  inferences  in  this 
line  of  study  are  as  difficult  as  they  are 
multitudinous. 

The  classification  of  soils  and  the  de- 
termination of  their  relative  fertility  and 
adaptation  to  different  crops ;  the  judg- 
ing of  live  stock  on  the  broad  basis  of 
their  fitness  for  particular  uses, — what 
opportunities  in  such  studies  "to  com- 
pare and  infer."  Considered  as  "mental 
gymnastics"  a  class  in  stock  judging  may 
have  as  much  exercise  as  a  class  puz- 
zling over  the  mysteries  of  the  Latin  or 
Greek  subjunctive  mood ;  that  is,  if  our 
agricultural  students  are  taught  and  not 
lectured. 
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I\o  one  would  dispute  that  the  agri- 
cukural  suL/jects  give  ample  opportunity 
for  exercise  in  "making  an  accurate 
record"'  of  what  is  learned. 

^Memory  certainly  need  not  lack  for 
exercise  amid  the  innumerable  multitude 
of  items  included  in  these  agricultural 
subjects.  It  is  undoubtedly  a  pity  that 
memory  training  is  too  much  neglected 
in-  our  modern  educational  schemes,  but 
this  is  not  for  lack  of  materials  on  which 
to  work  :  it  is  often  a  lack  of  proper  se- 
lection of  things  to  be  remembered  or 
the  misguided  effort  to  remember  too 
many  unimportant  items. 

And  if  ever  there  were  subjects  in 
which  it  was  desirable  to  express  our 
thought  with  precision,  it  is  these  agri- 
cultural subjects.  If  only  agricultural 
writers,  teachers  and  students  would 
learn  to  do  that  so  that  we  might  dis- 
tinguish between  their  actual  knowledge 
and  their  theories,  it  would  be  a  great 
gain  for  the  cause  of  truth  and  science. 
And  the  expression  of  the  thought  may 
come  through  language  or  mathematics 
or  the  graphic  arts. 

It  also  may  be  fairly  claimed  that  the 
study  of  Agriculture  in  its  human  rela- 
tions may  have  an  ethical  side  of  much 
educational  value.  We  should  teach 
men  in  our  agricultural  colleges  to  be 
intelligent  farmers  not  simply  that  they 
may  thus  make  a  better  living,  but  also 
that  they  may  be  leaders  in  making  Ag- 
riculture a  live,  progressive  art,  which, 
in  the  future,  shall  provide  a  more  stable 
and  satisfactory  basis  for  thrifty,  intelli- 
gent, and  refined  rural  communities,  as 
well  as  a  stronger  guarantee  for  the 
manufactures,  commerce,  art,  literature, 
and  science  of  a  higher  civilization  in 
which  industrial  and  civil  peace  and  not 
war  shall  be  the  established  order. 

But  the  relative  educational  value  of 
agricultural  courses  will  depend  largely 
on  the -methods  of  teaching  employed. 
Among  the  pedagogic  principles,  which 


should  underly  good  teaching  of  agri- 
cultural subjects  are  the  following : 

(1)  The  foundation  of  educational  suc- 
cess in  agricultural  courses  must  be  laid 
in  the  interest  of  the  student.  The  teacher 
should,  however,  remember  that  this  is 
not  the  only  principle  to  be  observed. 
There  may  be  much  interest  without 
much  instruction.  The  stump  speaker 
often  excites  his  hearers  to  the  highest 
pitch  of  interest  without  giving  them 
any  useful  information,  and  a  teacher 
mav  keep  pupils  in  an  excited  state  of 
mind  without  their  making  any  material 
progress  in  learning. 

There  should  be  careful  selection 
and  systematic  arrangement  of  topics  to 
be  taught  in  a  given  course  so  that  the 
student  will  learn  the  most  important 
things  which  he  needs  to  know,  and  will 
be  put  in  possession  of  a  system  of  truth 
regarding  Agriculture,  which  he  can 
grasp  and  hold  as  a  permanent  mental 
possession. 

(3)  The  methods  of  teaching  agricul- 
tural subjects  should  be  such  as  to  af- 
ford the  opportunity  and  impose  the 
necessity  on  the  student  of  exerting  him- 
self strenuously  to  gain  the  mastery  of 
these  subjects, — hence  the  advantage  of 
the  so-called  laboratory  methods  as 
contrasted  with  lecturing. 

(T)  To  give  a  high  educational  value  to 
agricultural  courses  attention  must  be 
paid  to  the  time  element  in  education, 
meaning  by  this  not  so  much  the  dura- 
tion of  agricultural  courses  as  the  rela- 
tive amount  of  mental  activity  compress- 
ed into  a  given  time  through  skillful 
teaching.  Hence  the  necessity  of  much 
attention  to  the  devising  of  laboratory 
methods  of  instruction  which  will  permit 
rapid  and  varied  work,  the  previous 
preparation  of  materials  so  that  there 
mav  not  be  delays  in  the  class  room,  and 
the  holding  of  the  student  to  strenuous 
effort  from  first  to  last. 
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(5)  The  educational  value  of  courses 
in  Agriculture  will  also  depend  on  the 
extent  to  which  they  are  made  the  means 
for  developing  originality  and  executive 
capacity  in  the  students.  It  is  not 
enough  that  through  such  courses  the 
student  shall  gain  much  exact  and  useful 
knowledge  or  correct  methods  of  ac- 
tivity. He  should  acquire  ability  to  seek 
and  find  new  truth  and  to  guide  and 
control  the  activities  of  other  men  in 
practical  and  scientific  lines.  The  col- 
lege graduate  is  not  the  man  he  ought 
to  be  unless  he  is  capable  of  adding  to 
the  sum  of  human  knowledge  and  be- 
coming a  leader  in  human  progress. 
The  quality  of  the  future  work  of  our 
experiment  stations  and  departments  of 
agriculture  will  depend  on  the  original 
power  developed  in  the  graduates  from 
our  agricultural  courses.  The  progress 
of  the  practical  agriculture  of  this  coun- 
try in  competition  with  the  world  will 
depend  very  largely  on  the  quality  of  the 
leadership  of  the  graduates  from  these 
agricultural  courses.  And  the  organi- 
zation of  the  agricultural  industries  on 
right  lines,  as  well  as  the  betterment  of 
the  social  condition  of  agricultural  com- 
munities, will  naturally  depend  very 
much  on  the  work  of  the  agricultural  col- 
leges and  their  graduates.  The  signs  all 
point  to  the  wider  and  stronger  influence 
of  educated  men  in  the  large  afifairs  of 
industry  and  public  business,  including 
the  narrower  range  of  public  business 
which  we  ordinarily  call  the  government. 
In  these  broad  lines,  there  will  be  abund- 
ant opportunities  for  agricultural  grad- 
uates to  make  for  themselves  honorable 
and  useful  careers.  Their  success  in  this 
direction  will  depend  largely  on  the 
quality  of  the  teaching  they  receive  in 
agricultural  courses. 


Dairy  work  in  the  Summer  School. 


Two  periods  in  each  day  of  the  post 
graduate  summer  school  of  agriculture 
have  been  devoted  to  dairy  work.  The 
first  period,  from  eight  to  ten  in  the 
morning,  has  been  in  the  form  of  a  lec- 
ture, and  the  period  in  the  afternoon  has 
been  practical  work  in  the  laboratory  or 
judging  room.  The  first  week  Dr.  Conn 
discussed  fermentations  in  milk,  butter 
and  cheese.  He  brought  out  some  nev/ 
and  interesting  facts.  Prof.  Wing  took 
up  the  subject  of  milk  from  a  commercial 
standpoint,  discussing  in  the  lecture 
room  sanitary,  standardized,  pasteurized 
and  modified  milk,  and  illustrated  the 
work  at  the  dairy  barn  and  in  the  labora- 
tory. 

The  second  week  Prof.  C.  D.  Smith 
occupied  the  morning  period  in  a  dis- 
cussion of  feeding  problems.  His  work 
took  a  very  practical  turn  and  his  sug- 
ges*  (i)^  about  teaching  were  to  the 
point.  Dr.  Scovell  occupied  the  first 
three  afternoons  of  the  week  on  the  sub- 
ject of  judging  dairy  cattle.  His  first 
period  was  in  the  form  of  a  stereoptican 
lecture  and  free  parliament  about  the  sub- 
jects shown  on  the  screen,  and  all  present 
voted  the  two  hours  a  decided  success. 
The  following  two  afternoons  were  de- 
voted to  judging  of  animals  in  the  stock 
judging  room. 

Prof.  T.  L.  Haecker  followed  Dr. 
Scovell  by  two  periods.  The  first  period 
was  spent  in  the  lecture  room,  where 
Prof.  Haecker  showed  pictures  of  ani- 
mals that  he  has  been  working  with  the 
past  ten  years  and  gave  the  records  of 
their  performance  during  that  time.  The 
^f^cond  period  was  spent  in  the  stock 
judging  room  with  animals  brought  in 
for  the  occasion. 

The  third  week  brought  to  us  in  the 
morning  hour  Dr.  Van  Slyke,  who  dis- 
cussed his  subject  of  the  chemistry  of 
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cheese  making  in  the  manner  of  an  ideal 
teacher.  He  used  the  blackboard  freely, 
writing  down  upon  it  the  outline  of  the 
discussion  for  the  day,  and  illustrated  his 


work  petitioned  him  to  put  it  into  printed 
form  at  as  early  a  date  as  possible. 

The  afternoon  period  was  filled  by 
Prof.  INIcKay,  of  Iowa,  by  practical  but- 


T.  F.  HUNT. 


Dean  of  the  College  of  Agriculture,  and  Professor  of  Agriculture, 
Ohio  State  University. 


work  with  numerous  tables  of  analyses 
of  milk  and  cheese.  Figures  may  be 
very  uninteresting,  but  Dr.  Van  Slyke 
wove  them  together  in  a  very  attractive 
manner.    The  class  at  the  close  of  his 


ter  making.  A  good  supply  of  milk  and 
cream  was  supplied  and  Prof.  McKay 
illustrated  methods  of  making  starters, 
how  to  use  them  and  how  to  produce 
hieh-flavored  butter.    He  also  illustrated 
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Danish  methods.  Butter  was  secured 
from  a  Cohmibus  wholesale  butter  house 
and  a  demonstration  in  scoring  butter 
was  given. 

Several  students  came  to  the  school 
with  the  desire  of  getting  as  much  as 
possible  out  of  the  cheese  work.  Accord- 
ingly laboratory  work  in  cheese  making 
was  begun  at  the  same  time  and  has  been 
carried  on  parallel  with  the  butter  work. 
Cheddar  and  brick  cheese  have  been 
made  each  afternoon.  It  will  be  carried 
on  the  last  week  of  the  term  as  scheduled, 
and  will  include  work  with  the  Wisconsin 
curd  test  and  demonstrations  in  judging 
cheese. 

As  this  copy  goes  into  the  hands  of  the 
type  "setter"  before  the  last  week  begins 
we  cannot  report  Dr.  Allen's  lectures,  but 
express  the  belief  that  he  will  be  as  suc- 
cessful in  his  subject  as  his  predecessors 
have  been  in  theirs. 

The  instructional  work  is  proving  suc- 
cessful beyond  the  hopes  of  the  promoters 
of  the  school,  but  the  association  of  the 
dairy  instructors  of  ten  or  more  states  is 
proving  the  most  pleasant  and  helpful 
feature  of  all. 

■  Anderson,  from  California;  Haecker, 
from  Minnesota ;  McKay,  from  Iowa ; 
Moore,  from  Missouri ;  Erf,  from  Il- 
linois ;  Van  Norman,  from  Indiana ; 
Michels,  from  Michigan ;  Decker  and 
Crowner,  from  Ohio ;  Hayward,  from 
Pennsylvania ;  Wing  and  his  force.  Ford, 
McLallen  and  Griffith,  from  New  York ; 
Gowell,  from  Maine ;  Kendall,  from 
North  Carolina ;  Upton,  from  South 
Carolina,  and  Johnson,  from  George, 
have  really  become  acquainted  with  each 
other  and  have  an  interest  in  each  others 
work.  They  have  met  together  a  number 
of  times  at  the  home  of  Professor  Deck- 
er and  each  has  told  of  his  peculiar  fields 
of  labor,  while  the  others  have  listened 
with  intense  interest. 


The  University  of  California  dairy 
yell  was  made  over  to  fit  the  circum- 
stances and  runs  as  follows : 

Whole  milk,   skim  milk,  butter  milk, 
Cream, 

With  bacteriological  phenomena  teem, 
Bacillus  Cacticus  dropped  in  and  grew. 
Post  Grad,  Dairy  Boys,  Nineteen-two. 


This  issue  would  not  be  complete  with- 
out some  reference  to  the  man  in  whose 
mind  originated  the  idea  of  the  Graduate 
Summer  School  in  Agriculture.  Every 
student  of  the  Graduate  School  is  now 
personally  acquainted  with  Professor 
Hunt,  and  knows  something  of  his  suc- 
cessful career  in  the  ranks  of  the  leading 
agricultural  educators  of  this  country.  It 
is  not  necessary  for  us  to  give  in  detail 
the  past  history  of  Professor  Hunt's  Hfe. 
Suffice  it  to  say  that  after  a  successful 
period  of  service  in  Illinois  and  Pennsyl- 
vania State  Colleges  he  came  to  Ohio 
State  University  in  1891.  Since  that  time 
one  of  the  finest  agricultural  buildings  in 
the  world  has  been  erected  on  the  cam- 
pus, which  is  fully  equipped  to  give  thor- 
ough instruction  in  modern  scientific  ag- 
riculture. The  number  of  students  in 
agriculture  has  also  increased  from  a 
mere  handful  to  nearly  two  hundred. 
There  is  perhaps  no  other  man  who  en- 
joys the  confidence  and  respect  of  his  co- 
workers in  advanced  agricultural  work  to 
a  greater  extent  than  Professor  Hunt. 


McLaughlin  Brothers,  importers  of 
French  coach  and  draft  horses,  whose 
advertisement  appears  on  the  opposite 
page,  have  just  unloaded  their  recent 
shipment  of  some  one  hundred  and  twen- 
ty as  fine  horses  as  money  and  expert 
judgment  could  find  in  Europe.  Quite 
a  number  of  the  Graduate  School  stu- 
dents visited  their  stables  last  week. 


Advertisements. 

AMERICA'S 

LEADING  HORSE  IMPORTERS 


We  import  not  only  far  the  greatest  number  of  stallions 
from  France,  but  far  the  best  ones. 

We  imported  more  prize  winning"  stallions  than  all  others 
combined  at  the  three  greatest  shows  of  France,  at  Nogent-le- 
Rotrou,  Nantes  and  Mortagne. 
[  Our  Percherons  won  every  first  prize,  including*  g"reat 

championship  over  all  draft  breeds,  at  the  great  Pan-American 
Exposition. 

Our  success  at  the  Iowa  State  Fair  and  Ohio  Exposition 
was  equally  as  good. 

Our  French  Coach  Stallions  did  not  sustain  one  defeat  at 
any  one  of  these  great  shows. 

The  best  horses,  and  just  and  honorable  treatment  of 
customers,  have  given  us  the  lead. 


lUcDugblin  Brotbm, 

COLUMBUS,  OHIO 
Branches : 

Lawrence,  Kansas  Emmetsburg,  Iowa 
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TTl^p  C  iMf  ^Pl*VlfP  Cannot  be  excelled  by  any  street  Railway  in  a  city 
I  lie  vai  OCl  y  IWV  of  like  population.  All  lines  center  in  the  heart  of 
the  city  and  extend  in  all  directions  to  the  suburbs. 


FvPrV  ^t^lfP  In^fifnfinn  Hospital,  cemetery,  City  Park,  Hotel, 
LrVCl^  OiaiC  lliaillUllUll  Depot,  Principal  Business  House,  and 
all  the  various  points  of  interest  to  be  desired  are  reached  or  passed  by  cars  of  this 
Company.  Operates  and  controls  all  lines  of  the  city,  and  the  lines  to  Westerville 
and  Arlington.    The  latter  are  delightful  suburban  rides. 
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Smithes  Academies  of  Dancing, 

GAY  AND  HIGH.  FOURTH  AND  LONG. 

Beg-inners  Class  now  org-anizing-  for  Monday  and  Friday  Evenings. 
Second  Term — Wednesday  and  Saturday  Evenings. 

PUPILS  CAN  ENTER  AT  ANY  TIME. 

OFFICE.  GAY  AND  HIGH. 

Citizens  Phone  1067. 

Bell  Phone  4561  Green. 


FRANK  C.  KELTON.                                  WADE  CONVERSE. 

(gamplin  griming  @. 

KELTON  &  CONVERSE, 

Wholesale  and  Retail  Dealers  in 

Lumber,  Lath,  Shingles, 

H.  P.  W4RD.  Manager 

The  Cleanest,  Best  Lighted,  Most  Up-to-date  Printing 

Doors,  Sash.  Blinds, 

Plant  in  Central  Ohio. 

Door  and  Window  Frames, 

Mouldings,  Etc. 

Entire  Second  Floor,  Nos.  74,  76,  78,  80  East  Gay  Street, 

Cor  SpriQg  and  Water  Sts.            COLUMBUS,  0. 

Central  Ohio  Paper  Company's  New  Building. 

Telephone  No.  279. 

^  Jt  jt  COLUMBUS,  OHIO. 
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"BUY  A  Mccormick  machine  and  qet  the  best." 


McCORAAICK 

Blnilers,  Mowers  and  Ma 


Right  Hand  Open  Elevator  Binder      Stand  in  the  Front  Rank  in  all  Contests 


Easy  to  Operate, 

Convenient  to  Handle, 
Light  Draft, 


New  4-Mower. 

Most  Durable, 

Work  Perfect. 


McCormick  Rake. 


Has  No  Successful  Competitor. 

It  Wins  In  All  Tests.  ^ 


Corn  Harvester. 


For    Capacity,    Durability  and 
Price,  no 
Husker  and  Shredder 
EQUALS  THE  '^McCORMICK." 


Hnsker  and  Shredder. 


Descriptive  Catalogue  mailed 
free  to  anv  address. 


Mccormick  harvesting  machine  CO.,  Columbus,  Ohio. 


Advertisements. 


A  Gilt  Edge  700%Prom 
Investment  ^ 

A  barrel  of  Diamond  Crystal  Salt  (280  lbs.)  costs  about  |2  75.  It  will  salt  4,480  lbs.  (<i 
butter.  It  adds  1.8  per  cent  or  80»4  lbs.  more  weig-ht  to  the  butter  than  would  ordi- 
nary salt.    With  butter  at  24c  the  g-ain  is  $19.35,  making-  the  profit  per  barrel  of 

DIAMOND  CRYSTAL 

SALT 
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The  Salt  that's  all  Salt." 


The  only  Salt 

99.100 
per  cent,  pure 


about  $16.00,  or  700  per  cent,  on  the  cost  of  the  .salt.  The  ex- 
haustive experiments  and  exacting-  tests  of  Diamond  Crystal 
Salt  by  Wisconsin  U.  S.  Agricultural  Experiment  Station 
have  confirmed  this  conclusively.  However,  we  are  willing 
that  vou  make  the  practical  test  yourself.  It  does  not  require 
an  expert  to  determine  the  superiority  of  Diamond  Crystal 
Salt.    Write  and  we  will  send  a  FREE  SAMPi-E  BAG. 

Diamond  Crystal  Salt  Co., 

ST.  CLAIR..  MICH. 


Xhe  Green  ]Vf  ountain  SilP 

Has  won  its  place  at  the  head  of  all  ready-made  Silos  strictly 

on  its  merits. 

DESIGN,  MATERIAL  AND  WORKMANSHIP 

COMBINED,  MAKE  IT  THE 

Best  Silo  on  the  Market. 


The  only  Silo  adopted,  erected  and  used  to  furnish  ensilage 
for  the  Model  Dairy  at  the 

PaLTi-AmericaLn  Exposition,  Buffatlo. 

A  Green  Mountain  Silo,  20x40,  built  of  Cypress  is  used  at  the 

OHIO  STATE  UNIVERSITY  FARM. 


For  thirty  years  we  have  been  manufacturers  and  dealers  in  everything-  used  to  handle  milk  in  the  Cream- 
ery, Cheese  Factory  and  the  Dairy.  Write  for  Free  Catalog— mentioning  line  in  which  you  are  interested. 

MOSELEY  &  STODDARD  MFG.  CO. 

RUTLAND,  VERMONT. 

F.  M.  WILSON  6;  CO.,  Selma,  Clark  County.  O.,  State  Ag'ts. 
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The 


(Champion 


I 


flowers,  ^ 
Reapers  and 
Binders 


are  made  by 


npHE  WARDER,  BUSHNELL, 
*  &  QLESSNER  COMPANY, 

SPRINGFIELD,  OHIO. 

Largest  and  Host  Complete  Factory  in  the  World  engaged 
Exclusively  in  making  Grass  and  Grain 
Cutting  /Machinery. 
Capacity,  225,000  Hachines  Yearly. 


Agencies  at  every  important  town  in  United  States  and 
Europe. 

Full  Assortment  of  Repair  Parts  at  all  Agencies. 

A  complete  system  of  duplication  of  parts  is  maintained  on 
each  sty  le  of  Champion  flachines,  so  that  when  Repair 
Parts  are  ordered  thay  are  sure  to  fit,  and  easily  put  on. 


First  in  Nebraska    >    First  in  Minnesota    jt    First  in  South  Dakota 


The  Buttermakers  who  use  the  DISBROW  are  the  ones  who  make 
prize-winning-  butter.  Let  us  mail  you  a  catalogfue  and  we  will  try  to 
show  you  some  of  the  reasons  it  is  called  


General  Agents  for  Alpha=DeLaval  Separators 

Hansen's  Butter  and  Cheese  Color  and  Rennet  Extracts;  Boilers  and  Engines;  Steam's  Style  Spruce 
Tubs;  Refrigerating  Machines;  Australian  Boxes;  Wells,  Richardson  &  Co.'s  Improved  Butter  Color;  Elgin 
Style  White  Ash  Tubs;  The  Ideal  Tester;  The  Farring-ton  Cream  Ripener;  Lusted  Printers;  Climax 
Heaters;  Potts'  Pasteurizers;  Parchment  Paper;  Cadillac  Butter  Salt;  Fairchild's  Creamery  Cleaner; 
Fairchild's  Kno-Germ  Odorless  Disinfectant;  Boyd  Cream  Ripeners;  Peen  Wood  Split  Pulleys;  Sanitary 
Ideal  Milk  Pumps;  The  Victor  Engine;  Simplex  Combined  Churn;  The  Talcott  Improved  Pasteurizer,  &c.,  &c. 

Creamery  Package  Mfg.  Co. 

1,  3  and  5  West  Washington  St.,  CHICAGO 

Rranrh  HmiCAclKANSAS  CITY,  MO.;  MINNEAPOLIS,  MINN.;  WATERLOO,  IOWA ; 

ui auwu  iiuudca I  omaha,  neb.  cowansville,  Quebec 
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"SIMPLEX" 

Combined  Churn  and  Butter  Worker. 


*'FACILE"  Babcock  Tester. 
*'B.  &  W."  Check  Pump. 

*'B.  &  W."  Milk  Heater. 

Chr.  Hansen's  Danish  Dairy 
Preparations. 

Rennet  Extract ; 

Cheese  and  Butter  Colors. 

Write  for  Prices  of  Apparatus 
and  Supplies  for  the  Cheese 
Factory  or  Creamery. 


D.  H.  BURRELL  &  CO. 

Little  Falls,  New  York. 


All  progressive  Creameries 
and  Cheese  Factories  now  use 
some  Commercial  Starter  to  se- 
cure uniform  ripening-,  periect 
flavor  and  keeping  quality. 

Chr.  Hanson^s  Lactic  Ferment 

Is  the  leader.  Being  a  dry  powder,  it  will 
keep  indefinitely  and  is  always  safe  to  use. 

The  Columbian  Butter  Color 

Is  the  strongest  and  cheapest  in  the  market 

CHR.  HANSEN'S  DANISH  RENNET  EXTRACT, 
LIQUID  CHEESE  COLOR,  BUTTER  COLOR,  RENNET 
TABLETS  and  CHEESE  COLOR  TABLETS,  THE 
MARSCHALL  RENNET  TEST,  all  well  known 
standard  articles,  manufactured  only  by 

(br.  Hansen's  Laboratory, 

LITTLE  FALLS,  N.  Y. 


Acre  of  corn 

and  its  possibilities  under  the  Silage 

system — being  the  theme  of  ._  

BOOK  ON  SILAGE'' 

By  Prof.  F.  W.  WOLL  ^  ^ 

of  the  University  of  Wisconsin.  Revised  and  up-to-date,  neat- 
ly bound  into  a  volume  of  234  pages.  Itembraces  f  ullintorm- 
ation  from  planting  to  feeding  the  crop,  and  includes  ^v^ork'ng 
plans  and  specifications  for  building  all  silos.  Also  embraces,  i 

I -Silage  Crops.        II— Silos. 

Ill— Silage.  IV— Feeding  of  Siltge- 

I  V— Com  parison  of  Silage  and  other  Feeds. 
J  VI— Tlie  Silo  an  Modern  Agriculture, 

1  And  illustrations  and  complete  plans  for  round  and 
i  rectangular  silos,  dairy  barns,  tables  of  com- 
J  pounded  rations,  etc.    Mailed  for  lOe. 
'        coin  or  stamps. 

SILVER  MFG.  CO. 
Salem,  Ohio. 


GOLD  MEDAL  AWARDED 


The  Improved  U.  gepai^atof 

^^-^he  KIND  THAT  GCTS  ALL  THE  CREAM'* 


THE  HIGHEST  aWARD 

at  the  Pan=American  Exposition,  Buffalo,  N.  Y.,  1901 

VfRMOil  f ARM  MACHINE  (0.  Btiiows  fAits.  vi. 


HIGHEST  AWARD 

CREAM  SEPARATORS 

BUFFALO  EXPOSITION 
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Just  as  in  the  case  of  every  representative  exhibition  or  other  con- 
test since  the  invention  of  the  Cream  Separator  twenty  years  ago,  the 
De  Laval  machines  have  maintained  their  supremacy  at  the  Pan- 
American  Eixposition,  Buffalo,  having  received  the  Gold  Medal  on 
Cream  Separators. 

This  is  the  highest  and  only  award  of  its  kind  on  cream  separators. 
One  other  make  of  machine  has  received  a  Silver  Mecial  and  another  con- 
cern a  Gold  Medal  for  its  combined  exhibit  of  cream  separators,  Babcock 
testers,  churns  and  other  apparatus.  With  characteristic  advertising 
honesty,  the  latter  concern  is  now  claiming  this  Gold  Medal  to  be  an 
award  co  its  separators. 

OTHER  GREAT  EXPOSITIONS 

The  supremacy  of  the  De  Laval  machines  at  Buffalo  is  a  continu; 
tion  of  their  triumphant  record  at  all  previous  great  expositions.  At  the 
World's  Fair,  Chicago,  in  1893,  they  received  the  Gold  and  only  medal 
awarded  by, the  regular  jury  ot  awards  and  were  the  only  separators 
used  in  the  Model  Dairy.  At  Antwerp,  in  1894,  and  at  Brussels,  in  1897, 
they  received  the  Grand  Prizes  or  highest  awards.  At  Omaha,  in  1898, 
they  received  the  Gold  Mt  dal,  and  again  at  Paris,  in  1900,  the  Gold  Prize 
or  highest  award. 
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Raadolph  &  Canal  Sis.  ^27  Commissioners  St.. 

General  Offices:  Montreal. 
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